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DEDICATION. 

TO SAMUEL H. SCUDDBB. 

Mt Dear Scuddek : — You and I were drawn together 
many years ago by a common love for insects and their 
ways. 

I dedicate this little volume of ephemeral essays to 
you in recognition of your worth as a man and a 
scientist, and aa a token of warm friendship. 

A. S. Packakh, Jr, 
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This little volume mainly consists of a reprint of a 
series of essays which appeared in the "American Natu- 
ralist" (Vols, i-v, 1867-71). It is hoped that their 
perusal may lead to a better acquaintance with the 
habits and forms of our more common insects. The 
introduction was written expressly for this book, as 
well as Chapter XIII, " Hints on the Ancestry of In- 
sects." The scientific reader may be drawn with greater 
interest to this chapter than to any other portion of 
the book. In this discussion of a perhaps abstruse 
and difficult theme, his indulgence is sought for what- 
ever imperfections' or deficiencies may appear. Our 
systems of classification may at least be tested by the 
application of the theory of evolution. The natural 
Bystem, if we mistake not, is the genealogy of organ- 
ized forms ; when we can trace the latter, we establish 
the former. Considering how much naturalists differ 
in their views as to what is a natural classification, it 
is not strange that a genealogy of animals or plants 
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seems absurd to many. To another generation of 
naturalists it must, perhaps, be left to decide whether 
to attempt the one is more unphiiosophical than to 
attempt the other. 

Most of the cuts have already appeared in the-"Guide 
to the Study of Insects" and the "American Naturalist," 
where their original sources are given, while ii Tew 
have been kindly contributed by Prof, A. E, Verrill, 
the Boston Society of Natural History, and Prof. C. V. 
Eiley, and three are original. 

Salem, June, 1873. 
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OTIB COMMON INSECTS. 



INTRODUCTORY. 

What is an Insect? When we remember that the Insects 
alone comprise four-fiftli8 of "Bie animal liingdom, and tliat 
there are upwards of 200,000 living species, it would seem a 
hopeless tasfc to define what an insect is. But a common plan 
pervades the structure of tliem all. The bodies of all insects 
consist of a succession of rings, or segments, more or less hard- 
ened by the deposition of a chemical substance called chitine ; 
these rings are arranged in three f,roups the head the thorax 
or middle body and the abd >men or h nd bo iy In the Six 
footed insect? such as the bee moth I eetle or Ingon fly 
four of these rings unite early m embryonic liJe to form the 
head the thorax c D=ists of three as may be readily seen on 
sb^ht esitmnatiou and the al domen is composed either of ten 
or eleven rings The 1 ody then seems divided or trisected 
into three regions -n hence the name mse ( 

The head is famished with a pair of antennce, a pair of jawa 
(mandibles), and two pairs of masillse, the second and basal 
pair being united at their base to form the so-called labium, or 
under lip. These four pairs of appendages represent the four 
rings of the head, to which they are appended in the order stated 
above. 

A pair of legs is appended to each of the three rings of the 
thorax; while the first and second rings each usually carry a 
pMr of wings. 
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IV INTRODUCTORY. 

The abdomen contains the ovipositor ; sometimes, as in the 
bees and wasps, forming a sting. In the spiders C^ig. 1), 
however, there are no an- 
tenna, acd the second 
maxilla, or labium, Is 
wanting. Moreover, there 
are four pairs of legs. 
The centipedes (Fig. 2, a 
Mjriopod) also differ ftom 
the rest of the Insects 
in having an indefinite 
number of abdominal 
rings, each bearing a pair 
of legs. 
On examining the ar- 
1. Spider (Tegenarla). rangement of the parts 

Within, we find the nervous cord, consisting of two chains of 
swellings, or nerve-knots, resting upon the 
floor or under side of the body; and the heart, 
or dorsal vessel, situated just under the skin 
of the back; and in looking at living cater- 
pillars, snch as the cul^worm, and many thin- 
skinned aquatic lar\ie, we can see this long 
tubular heart pulsating about as often as our 
own heart, and when the insect Is held against 
its will, or Is agitated, the rapidity of the pulsa- 
tions increases just as with us. 

Insects do not breathe as in the higher ani- 
mals by taking the air into the month and filling 
the lungs, but there are a series of holes or 
pores along the side of the body, aa seen In the 
grub of the humble bee, through which the air *■ Centipede, 
enters and is conveyed to every part of the body by 
number of air tulies. C^ig. 3, air tubes, or trachete, in 
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WHAT IS AN DfaECT? V 

dal appendage of the larva of a dragon flj). These ^r tubes 
are evetywliere bathed by the blood, by wblch the latter becomes 
o^genated. 

Indeed the stmcture of an Insect Is entirely difibrent from 
that of man or the ^^^ 

mal, and what we 

call head, thorax, ^- Caudal appendi^e of larva of AgTion. 
abdomen, gills, stomach, skin, or longs, or jaws, are called so 
simply for convenience, and not that they are made In the same 
way as those parts in the higher animals. 

An Insect dtfTers from a horse, for example, as mnch as a 
modem printing press differs &om the press Franklin used. 
Both machines are made of Iron, steel, wood, etc., and both 
print; bnt the plan of their stmctnre differs throughout, and 
some parts arc wanting In the simpler press which are present 
and absolutely essential In the other. So with the two sorts 
of animals; they are built up originally ont of protoplasm, or 
the original jelly-lite germinal matter, which fills the cells com- 
posing their tissnes, and nearly the same chemical elements 
occur In both, but the mode in which these are combined, the 
arrangement of their products : the mnscular, nervous aud skin 
tissues, dlflbr in the two animals. Theplanofstructnre, namely, 
the form and arrangement of the body walls, tbe situation of 
the appendages to the body, and of the anatomical systems within, 
i. e., the nervous, digestive, circulatory, and respiratory systems, 
differ In their position in relation to the walls of the body. 
Thna while the two sorts of animals reproduce their kind, eat, 
drink and sleep, see,1iear and smell, they perform these acts by 
dlflbrent kinds of organs, situated sometimes on the most oppo- 
site parts of the body, so that there is no comparison save in 
the results which they accomplish; they only^gree In being 
animals, and In having a common animal nature. 
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VI DOHODtJCrOKY. 

Sow Insects Eat. The Jaws of insects (Fig. 4) are horny pro- 
cesses situated on each side of the month. Tbej are varionsl; 
toothed, so as to 
tear the food, 

zontally iDStAid 

i. DOTerentftiniiaof Jaws. of op and down 

OS in the horse. The act of taking the food, especially if the 

insect be carntvorons In Its habits, is quite complex, as not only 



Q 




i. Uoulli^f 



the tme jaws, but the accessory jaws (maiillas, Fig. 5, a, npper, 

b,undersIdeof the head of a young beetle; aX, anten- 

nie, md, mandible, mx, maxillfe, mx', labinm) and the ( 

feelers (palpi) attached to the maxlllie, anfl the a 

dcr lip (labium) are of great service in enabling the 

insect to detect its food both by the senses of touch 

and smell. The masllte are in the tnlly grown b ^^ ^„^.,.. „. 

tie (Fig. e) divided into three ^obes, the ontermost a Beetle. 

forming the palfius, and the two others forming sharp teeth, 

often provided with hairs and minute brushes for cleansing the 

atyolnlng pftrts ; these strong curved teeth are used in seizing 
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the food and placing it between the grinders, where it is crnah- 
ed, prepared for digestion and swallowed. Fig. T represents 
the mouth parts 
of the humble bee 
(6, upper lip; <t, 
mandible; e, nias- 
lUa ; /, maxlllar; 
palpna; p, tongue; 
ih, labium and la- 
bial palpi; k, eye.) 
The alimentary 

through thcmiddte 

of the body, the 

stomach forming 

usually a simple 

enlargement. Just 

before the atomach 

in certain inseet^ T. Month parte or a Hnmblc Bm. 

as the grasshopper, is a gizzard armed with rows of powerful 

horny teeth for finely crushing grass. 

Insects eat almost incredible quantities of food when young 
and growing rapidly, Mr. Trouvelot tells us in the " American 
Naturalist" that the food tafeen by a single American Silk- 
worm in flfty-six days is equal to eighty-six thousand times its 
primitive weight! On the other hand, after the insect has 
finished its transformations, it either takes no food at all, as in 
the May fly, or merely sips the honey of flowers, as in the butter- 
fly, while the June beetle and many others like it eat the loaves 
of \ree8, and the tiger and ground beetles feed voraciously on 
other insects. 

Sbie InaecU Walk. In man and his allies, the vertebrates, the 
process of walking Is a most difficult and apparently dangerous 
feat. To describe the mechanica of walking, the wonderful 
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•vm nmioDvotovT. 

adaptation of the moscles and bones for the pertbTinance of 
this most ocdinaiy action of lift, would reqniie a volnme. The 
process Is scarcely less complex In Inaecta. Lyonnet fonnd 
8,993 muscles ia a caterpiUar,iatid while a large proportion be- 
long to the Internal organs, over a tboosand assist in locomotion. 
Hence the muscnlar power of Insects is enonnous. A Sea will 
leap two hundred times Its own height, and cer- 
tain iarge, solid beetles will move enormoas 
weights as compared to the bnlk of their bodies. 
In walking, ae s^n In the accompanying flgnre 
(Tig. 8), three legs are thrown forward at a time, 
two on one side and one on the other. 

Files and many other Inaects can walk upside 
down, or on glass, as easily aa on a level surbce.. 
8. Larvflof abee- A fly's"fooE, as in most other insects, consists of 
tlo (PhotuiiB). g^^ joints (tarsal joints), to the last one of which 
Is appended a p^t of stout claws, beneath which is a flat, soft, 
fleshy cushion or pad, split into two (sometimes three) flaps, 
beset on the under surRice with flne hairs. aA part of these 
hairs are swollen at the end, which Is covered with " an elastic 
membranous expansion, capable of close contact with a highly 
polished surface, from which a minute quantity of a clear, trans- 
parent Bold Is emitted when the fly ts actively movlns." (T. 
West.) These hairs are hence called holding, or tcnent, hairs. 
With the aid of these, but mainly, as Mr. West insists, by the 
pressure of the atmosphere, a fly is enabled to adhere to per- 
fectly smooth Burfiices. His studies show the following curiouB 
facts. " That atmospheric pressure, if the area of the flaps be 
alone considered, Is equal to Just one-half the weight of a fly. 
If the area covered by the tenent htUrs be added, an increase 
of pressure is gained, equal to abont one-fourth the weight of 
a fly. This leaves one-fOurtb to be accounted for by slight 
viscidity of the fluid, by the action I have so often alluded to, 
which m^ be called 'grasping,' by molecular attraction, and, 
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HOW INSECTS FLT. IX 

donbtlesB, hy other agents atill more subtle, with wbich we have 

at present scarcely any acquaintance." 

How Insects Fly. Who of us, as remarked by an eminent orni- 
thologlst, can even now explain the long sastained, pecaliar 
flight of the hawk, or turkey bnzzard, as it sails in the air with- 
oat changing the position of its wings? and, we would add, the 
somewhat similar flight of a butterfly ? It is the poetry of mo- 
tion, and a marvellous exhibition of grace and ease, combined 
With a wonderful underlying sti'ength and lightness of the parts 
concerned in flight. 

Before we give a partial account of the results obtained by 
the delicate experiments of Professor Marey on the flight of 
birds and inflects, our readers should be reminded of the great 
difltrences between an Insect and a bird, remembering that the 
former, Is, In brief, a chltinous sac, so to speak, or rather a 
series of three such spherical or elliptical sacs (the head, thorax 
and abdomen) ; the outer walls of the body forming a solid but 
light crust, td wbich are attached broad, membranous wings, 
the wing being a sort of membranous bag stretched over a 
ftameworkof hollow tubes (the trache(e),so disposed as to give 
the greatest lightness and strength to the wing. The wings are 
moved by powerful muscles of flight, fliilng up the cavity of tfie 
thorax, just as the muscles are the largest about the thorax of 
ft bird. Moreover in the bodies of insects that fly (such as the 
bee, cockchafer, and dragon fly), as distinguished from thoss 
that creep exclusively, the air tubes (trachea) which ramify 
Into every part of the body, are dilated here and there, espec- 
ially In the base of the abdomen. Into large sacs, which are filled 
with air wlien the Insect Is abont to take flight, so that the 
Bpedflc gravity of the body li greatly diminished. Indeed, 
these air sacs, dilatable at will by the Insect, may be compared 
to the swimming bladder of fishes, whiclP enables them to rise 
and fc.ll at will to different levels in the sea, thns 'eflfecting an 
Immense saving of the labor of swimming. In the birds, as 
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X INTHODUCTOBY. 

every body knows who has eaten a chicken, or nttendciJ the 
dissection of ,i Thanksgiving tarkey, the soft parts are estemal, 
attached to the bony framework comprising the skeleton, the 
wing bones being directly connected with the central back 
bone; so that while these two sorts of animated flying machines 
are so different in structure, they yet act Id much the same mau- 
ner when on the wing. The difference between them Is clearly 
stated by Marey, some of whose conclusions we now give almost 
word for word. 

The flight of Ijuttei-flies and moths differs from that of birds 
in the almost vertical direction of the stroke of their wings, and 
In their ftcalty of sailing in the air without making any move- 
ments ; though sometimes In the course they pursue they seem 
to resemble birds in then flight 

The flight of Insects and bhdi moieover diKert m the form 
of the tr^ectory in spate, in the Inclination of the pline in 
I which t!ie wings beat, in the lole of eath ol 
I the two alternating (ind lu an imerse sense) 
I movements tliat the wings execute, ai ilso In 
j the faciht) with i\hich the an is decomposed 
I danng these dlfiLrent movements A<i the 
I wings of a fly aie adorned with a brilliant 
I array of colors, we cin follow the traiettoiy 
r figure that each wing writes m the air. It 

I is of the form of a figure of eight (Fig. 9), first 

9. Flgnreonthyiia discovered by Professor J. Bel! Pettigrew of 
insect's wing. Edinburgh. 

By an ingenious machine, specially devised for | 
the purpose. Professor Marey found that a hi 
wing moves in an ellipse, with a pointed summit R 
(Pig. 10). The insect beats the air in a distinctly I 
horizontal plane, liut'the bird in a vertical plane. 
The wing of an Insect is impervious to the air; 
while the bird's wing resists the air only on its 
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placed in an loclined plane like a winged projectile, and mounts 
«p on the air by means of the inclined surfaces that It passively 
otters to the resistance of this fluid. 

In an Insect, an energetic movement is equally necessary to 
strike the air at both beats up and down. In the bird, on the 
contrary, one active beat only is necessary, the down beat. It 
creates at that time all the motive force that will be dispensed 
during the entire revoJation of the wing This difference is dua 
to the difference In I 
form of the wing. 
The dlffurence be- | 
tween the tw. 
forms of flight is H- ln)<- t n i m u irt mm; 

shown by an Inspection of tho two n ccirap \n\ in,i lisUii s fll, 
12). An Insect's wing Is small at the base and broad at the end. 
This breadth would Ije useless near the body because at this 
point the wing does not move swiftly ennugh to stiike the 
air effectively.' The type of the insectean wing Is di, signed 
I then ilmplj to 
I strike the air 
;in the bud the 
I wing plays also a 
I passive role, i. e., 
13. Trajectory of a bird's wli^. It receives the pres- 

sure of the air on its under side when the bird is pi-ojected 
rapidly onward by its acquired swilln'.;ss. In these conditions 
the whole animal is carried onward in space ; all the points of 
its wing have the same velocity. Thu neighboring regions 
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XU INTKODUCTOBT. 

of tho body are uscftil to press upon the air, wlvlcli acta as on 
a paper kite. The base of the wing also, in the bird, is bvoad, 
and provided with feathers, which form a broad surface, on 
which the air presses with a force and method very efficacious 
in supporting the bird. Fig. 12 gives an idea of this disposition 
ot the wing at the active and passive time In a bird. 

The Inner half of the wing Is the passive part of the organ, 
while the external half, that which strilies the air, Is the active 
part. A fly's wing makes 330 revolutions in a second, executing 
consequently 6G0 simple oscillations ; it ought at each time to 
impress a lateral deviation of the body of the insect, and destroy 
the velocity that the preceding oscillation has given it in a con- 
trary direction. So tliat by this hypothesis the Insect in its 
flight only utilizes fifty to one hundred parts (or one-half) of 
the resistance that the air furnislies it. 

In the bird (Fig. 13), at the time of lowering the wings, 
the oblique plane which strikes the air, in decomposing the 
resistance, produces a vertical component which resists the 
■weight of the body, and a horizontal component which imparts 
swiftness. The horizontal component Is not lost, but Is utilized 
during the rise of the wing, as In a paper kite when held in the 



13. A hltd on. the wing. 
ah against the wind. Thus the bird utilizes seventy-five out 
of one hundred parts of the resistance that the air furnishes. 
The style of fiight of birds is, therefore, theoretically superior 
to that of insects. As to the division of the muscular force 
betweun the resistance of the air and the mass of the body of 
the biiii, we should compare the esertloii made in walking on 
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sand, for example, as compared with walking on marble. This 
is easy to measure. "WTien a fish strikes the water with its tail 
to propel itself forward. It performs a double task; one part 
consists in pushing backwards a certain mass of water with a 
certain swiftness, and the other la pushing on the tiody in spite 
of the resistance of the sorrounding fluid. TWe last portion 
of the task only is utilized. It wonld be greater if the tall of 
the flsh encountered a solid object. Almost ail the propelling 
agencies employed in navigation undergo this loss of labor, 
Which depends on the mobility of the pninl S appul. The bird ia 
placed among conditions especially unfavorable. 

The Senaes of Insects. The eyes of insects are sometiraea 
fM> large as to envelop the head like an Elizabethan ruffle, and 
the creature's head, as In the common house fly, seems all eyes. 
And this is almost literally the ease, as the two great staring 
eyes that almost meet on the top of the head to form one, are 
made up of myriads of slmpft eyes. Each fecet or simple eye 
Is provided with a nerve filament which branches off ftom the 
main optic nerve, so that bnt one Impression of the object per- 
ceived is conveyed to the brain; though it is taught by some 
that objects appear not only double but a thousand times mul- 
tiplied. But we should remember that with our two «ye#we 
see doable only when the brain is diseased. Besides the large 
ordinary compound eyes, many insects possess small, simple 
eyes. Ilka those of the spider. The great German anatomist, 
Johannes Mllller, believed that the compound eyes were adapted 
tor the perception of distant objects, while those nearer are 
seen by the simple eyes. But it may be objected to this view 
that the spiders, which have only simple eyes, apparently see 
both near and remote objects as well as insects. 

The sense of touch Is difihsed all over the body. As In the 
hairs of the head and face of man, those of insects are delicate 
tactile organs; and on the antennte and legs (insects depend- 
ing on this sense rather tiian that of sight) these appendages 
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XIV INTRODUCTORY. 

are covered with exquisitely fine liairs. It Is thoaght by some 
that the senses of bearing and smell are lodged in tbe antenDte, 
these organs tbns combining the eense of feeling witli those of 
hearing and smelling. And the researches of anatomists lend 
much probability to the assertion, since little pits just under 
tbe skin are {innd, and even Bometimes provided with grains 
of sand In the so-called ear of the lobster, etc., corresponding 
to the ear bones of the higher animals, the pits being con- 
nected with nerves leading to the brain. We have detected 
similar pita in the under aide of tbe palpi of Che Perla. It seems 
not Improbable that thede are organs of smell, and placed 
in that part of the appendage nearest the mouth, so aa to enable 
the Insect to aelect its proper food by its odor. Similar organs 
exist on the caudal appendages of a kind of fly (ChrysopUa), 
while the long, many-jointed caudal fltamenta of the cockroach 
are each provided with nearly a hundred of these little pits, 
which seem to be so many noses, ^hus Lesp^s, a Swiss anato- 
mist, in hl8 remarks on the auditory sacs, which he says are 
found in the antenuie of nearly all lusecta, declares that as we 
have in insects compound eyes, so We have compound ears. 
We might add that In the abdominal appendage of the cock- 
roadb ^mt have a compound nose, while in tbe feelers of the 
Perla, and tbe caudal appendage of the Chrysopila, the "nose" 
is simple. We might also refer here to Siebold'a discovery of 
ears at the base of the abdomen of some, and In the forelegs of 
other kinds, of grasshoppers. Thus we need not be snrprised 
at finding ears and noses scattered, as It were, sometimes 
almost wantonly over the bodies of Insects (in many worms the 
eyes are found all over the body), while in man and his allies, 
TTom the monkey down to the flsh, the ears and nose invariably 
retain the same relative place in the head.' 

MofB Insects Gi-ow. When beginning our entomological studies 
uo fact seemed more astonishing to onr boyish mind than the 
thought that tbe little Qies and midges were not the sons and 
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HOW INSECTS GROW. XV 

danghters of the big ones. If every farmer and gardener knew 

thia single fact tt would be worth their while. The words larva 

and pupa will ftequently occor in subseijuent 

pages, and they should be explained. The 

caterpillar (,Flg. 14, a) represents the earliest 

stage or babyhood of the butterfly, andit Is 

called larva, from the Catin, meaning a ma 

because it was thought by tho ancients to mask ' 

the form of the adult butterfly. 

When the caterpillar has ended Its riotous 
life, for its appetite almost transforms its be- 
ing Into the very incarnation of gluttony, it 
suddenly, as If repenting of its former life as a 
bon vivant, seeks a solitary cell or hole where li.-oLarva.lchrys- 
llheahermit itsitsand leads apparently about 
as useless an existence. But meanwhile strange processes 
are going on beneath the skin; and after a few convalsive 
struggles the bach splits open, and out wriggles the chrysalis, 
a gorgeous, mutnmy-like form, its body adorned with golden 
and silvery spots. Hence the word chrysalis (Fig. 14, 6), fMm 
the Greek, meaning golden, while the Latin word jiupa, meaning 
a baby or doll, Is Indicative of Its youth. In this state It hangs 
suspended to a twig or other object; while the silk worm, and 
others of Its kind, prevl- 
to moulting, or caBt- 
' ing their skins, spin a 
silken cocoon, which en- 
velops and protects the 
chrysalis. 
At the given time, and 
IS. Imago or adult Buiterflr. after the body of the 

adult has fully formed beneath the chrysalis skin, there is an- 
other moult, and the butterfly, with baggy, wet wings, creeps 
oqL The body dries, the skin hardens, the wings espaud, and 
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IVl raTBODrCTOKT. 

Ill a few moments, sometimes an hour, the butterfly (Fig. 15) 
proudly sails alott, the glory and pride of the Insect world. 

We Bhall see in the ensuing chapters how varied are the larvas 
and pnpfB of insects, and under what dlflbrent guises insects live 
in fheir early stages. 




I.aTTB, pupa, and adult of a LeKf Beetle (Galeraca]. 
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CHAPTER I. 

THE HOME OP THE BEES. 

The history of the Honey bee, Its wonderfiil instincts, ita 
elaborate cells and complex economy, have engrossed the atten- 
tion of the best observers, even from the time of Virgil, who 
sang of the Ligurian bee. The literature of the art of bee- 
teeping Is already very extensive. Kumerons bee journals and 
manuals of bee-lieeping testify to the Importance of this art, 
while able mathematlclaas have studied the mode of formation 
of the hexagonal cells,* and physiologists have investigated 
the Intricate problems of the mode of generation and develop- 
ment of the bee itself. 

In discussing these difflcult qnesflons, we must rise from the 
study of the simple to the complex, remembering that — 
"All nature wldena npwaKl. Evermore 

More oomplei: Is more perfect --owning more 
DiacouTBB, more widely wise," 

and not forget to stndy the humbler allies of the Honey bee. 
We shall. In observing the habits and homes of the wild bees, 
gain a clearer insight into the mysteries of the hive. 

The great family of bees Is divided into social and solitary 
species. The social kinds live In nests comjiosed of numerous 
cells in which the young brood are reared. These cells vary in 
form ftom those which are quite regularly hexagonal, like those 
of the Hive bee, to those which are less regularly six-sided, 
as in the stlngless bee of the tropics (Melipoaa), until in the 
Humble b^ the cells are isolated and cyJiudrlcal In form, 

' The Bells are not perfectly hesagoncl. See the atniJleB on the formation 
oftliBoellsoftlieliee, by ProfesBor J. W)-m»i,in ihe Proceedinga of the 
American Academy of Arts and Soleneefl, Boston, 1866; and the author's 
Guide to the Study of Insects, p 133. 

(II) 
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18 THE HOUE OP THE BEES. 

Before speaking of the wild lieea, let us briefly review the liffe 
of the Honey bee. The qaeen bee having wintered over with 
many workers, lays her eggs in the spring, first in the worker, 
and, at a later period, In the drone-cells. Early lu the summer 
the workers construct the large, flask-shaped queen-cells, which 
are placed on the edge of the comb, and in these the queen larvse 
are fed with rich and choice food. The old queen deserts tho 
neet, forming a new colony. The new-born queen takes her mar- 
riage flight high In the air with a drone, and on her return under- 
takes the management of the bive, and the duty of laying eggs. 
When the supply of queens Is exhausted, the workers destroy the 
drones. The first brood of workers live about six weeks in 
summer, and then give way to a new brood. The queens, ae. 
cording to Von Beriepsch, are known to live Ave years, and 
during their whole life lay more than a million eggs. 

In the tropics, the Honey bee Is replaced by the Meliponas 
and Trigonas. They are rolnute, stingless bees, which store up 
honey and live in colonies often of immense extent. The cells 
of Meltpona are hexagonal, nearly approaching in regularity 
those of the Hive bee, while the honey cells are irregular, being 
much larger cavities, whicfrhold about one-half as much honey 
as a cell of the Hnmble bee. " Gardner, In his travels, states 
that many specie»of Mellpona bnild in the hollow trunks of 
trees, others in banks; some' suspend their nests troia the 
branches of trees, whilst one species constructs its nest of clay, 
it being of lai^e size." (F. Smith.) 

Inanest of the coal-black Trigona (Trigoha carbonaria),from 
eastern Australia, Mr. F. Smith, of the British Museum, found 
Itom four hundred to five hundred dead workers, but no females. 
The combs were arranged precisely similar to those of the com- 
mon wasp. The number of honey-pots which were placed at 
the foot of the nest was two hundred and fifty. Mr. Smith In- 
clines to the opinion that the hive of Trigona conUftns several 
prolific females, as the great nnmbet of workers can only be 
thus explained, and M. QuSrln found six females in a nest of the 
Tawny-footed Mellpona (M. falvlpes). 

■ At home, our nearest ally of the true Honey bee. Is the Hum- 
ble bee (Bombus), of which over forty species are known to 
inhabit North America. 

The economy of the Hnmbia bee Is thus : the queen awakens 
in early spring £tom iei winter's sleep under leaves or moss. 
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or in the last year's nest, and selects a nesting place, gener- 
ally In an abnndoned nest of a field-mouse, or beneatli a stump 
or sod, and " immediately," according to Mr. F. ff. Putnam,* 
" collects a smail amount of pollen mixed with, boney, and in 
tliis deposits from seven to fonrteen eggs, gradually adding to 
the pollen mass until tte first brood is hatched. She does not 
wait, however, for one brood to.be hatched before laying the 
eggs of another, but, aa soon as food enough has been collected, 
she lays the eggs for a second. The eggs are laid, in contact 
with each other, In one cavity ■ 
of the mass of pollen, with a 
part of which they are slightly I 
covered. They are very s 
developed; intact, the lines are I 
nowhere distinctly drawn be- I 
tween the egg and the larva, I 

the larva and pupa, and again ■ 

between the latter and the ima- ie. Cell and Eggs 

go ; a perfect series, showing this gradual fcran ma f 

the young to the imago can be found in almost ev y 

"As soon as the larvce are capable of niotion a d mm 
feeding, they eat the pollen by which they are sur d 
graduflly separating, push their way In various dtiectiona. 
Eating as tliey move, and increasing in size quite rapidly, they 
soon make large cavities in the pollea mass. When they have 
attained their ftill size, they spin a silken wall about them, which 
is strengthened by the old bees covering it with a thin layer of 
wax, which soon becomes hard and tough, thus forming a cell 
(Fig. 15, 1, cell containing a larva, on top of wWcb (2) is a pol- 
len mass containing three eggs). The larvse now gradually at- 
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20 IHE HOME OF THE BBBS, 

tain the papa stage, and remain inactire nntil their Ml develop- 
ment, Tbej then cut their way out, and are ready to assume 
their duties as workers, small females, males or queens. 

" It Is apparent that the irregular disposition of the cells Is 
due to their being constructed so peculiarly by the larvas. After 
the first brood, composed of workers, has come forth, the queen 
bee devotes her time principally to her duties at home, the 
workers auppljing the colony with honey and pollen. As the 
queen continues prolific, more workers are added, and the nest 
Is rapidly enlarged. 

"Abont the middle of summer, eggs are deposited, which 
produce both small females and males." . . . "All eggs laid 
after the last of July prodnce the large females, or queens, and, 
the males bting still in the nest. It Is presumed that the queens 
are impregnated at this time, as on the approach of cold weather 
all except the qneena, of which there are several in each nest. 

While the Humble boe In some respects shows much less 
instinct than the solitary bees mentioned below, it stands higher 
In the series, however, ft-om having workers, as well as males 
and females, who provide food for the young. The labors of 
the Mason bees, and their allies, terminate after the cell Is once 
constructed and filled with pi^len. The eggs are then left to 
hatch, and the yoong care for themselves, tbongh the adult bee 
shows greater skill in architecture than the Humble bee. It is 
thus throughout nature. Many forms, comparatively low in the 
scale of life, astonish ns with certain characters or traits, remind- 
ing us of beings much superior, physically and iiitellectually. 
The lower forms constantly reach np 
and in some way ally themselves with 
creatures fiir more highly organized. 
Thus the fish-like seal reminds as 
strikingly of the dog, both in the form 
of the head, in its docility and great in- 
telligence when tamed, and even in its 
bark and the movements of the head. 
The parasites of the Humble bee are 
nnmeroas. Snch are the species of 
Apathns, which so closely resembles 
the Humble bee itself, that It requires long study to distinguish 
it readily. Its habits ai-e not knawn,.other than that it is found 
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TBE CARPENTER BEB. 21 

Jn the nests of Its host. It differs from the Humble bee In having 
no pollen-basket, showing that its larvs must feed on the food 
stored up by their host, as it does not itself collect it. The 
mandibles also are not, like those of Bombus, trowel-shaped for 
architectural purposes, but acutely triangular, and are probably 
not nsed in building. 

T'J,e caterpillara of Tarions motJis consume the honey and 
■waxen colls; the two-winged flies, Volucella apd Conops, and 
the larvie of what is either an Anthorajla or Tachina-like fly, 
ftnd several species of another genus of flies. Anthrax, together 
with several beetles, such aithe Meloe (Fig. 16), Stylops (Fig. 
17, male; I8&, female; a. position in the body of its host), and 
Antherophagus prey upon them. 

The power of boring the most symmetrical tunnels in solid 
wood reaches its perfection in the large Virginian Carpenter bee 




Male Stylopa. 



(Xylocopa Virglnica, Fig. 19). This bee is as large as, and some 
allied exotic species are often considerably larger than, the Hum- 
ble bee. but not clothed with such dense hairs. We have received 
from Mr. James Angus, of West Farms, N. Y., a piece of trellis 
from a grape vine, made of pine wood, containing the cells and 
yooug in various stages of growth, together with the larvte and 
dirysallds of Anthrax sinnosa (Fig. 20), a species of fly parasitic 
on the larva. The maggot buries its bead in the soft body of 
the young bee and feeds on its juices. 

Mr. Angus thus writes us regarding its habits, under date of 
July 19 : "lasked an intelligent and observing carpenter yes- 
terday. If he knew how long It took the Xylocopa to bore her 
tunnel. He said he thought she bored about one-quarter of an 
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inch a day. I don't think myself she boves more than one-half 
inch, if she does that. If I mistaJie not, it takes lier about two 
days to malie her own length at 
the first Start; but this being 
across tlie grain of the wood, 
1 maj' uot be so easily done a^ the 
remainder, whieh runs parallel 
with It. She always follows the 
grain of the wood, with the ex- 
ception of the entrance, which 
is iibout hei" own leng'th. The 
tunnels ran from one to one and 
a half feet in length. They gen- 
erally run in opposite directions 
from the opening, and sometimes 
other galleries are run, one di- 
rectly above the other, using the 
same opening. I think they only 
16, remale Stylopa. ^^^^^ ^^^^ tunnels when old ones 

are not to be fiiimO, and that the same tunnels are used for many 
years. Some of the old tunnels are very wide. I have fonnd 
parts of them about an inch iu diameter. I think this la caused 
by rasping off the sides to procure the necessary material for 
constructing their cells. The partitions are composed of wood 
raspings, and aomo sticky fluid, probably saliva, to make them 



" The tunnels are sometimes taken possession of by other bees 
and wasps. 1 think when this is the case, the Syloeopa prefers 
making a new coll, to cleaning . 
out the dirt and rubbish of ti 
other species. I ftequently find I 
these bees remaining for i lu 
time on the wing close to t 
opening, and bobbing lb 
heads against the side, i,> 
fiinnlng air into the opening 
have seen them thus employed D 
for twenty minutes. Whether * 
one bee or more makes the tun- 
nel, that is, whether they take turns In boring, I cannot at 
present say. Iu opening tlie cells (Fig. 31), more than one are 
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generally found, even at this season. About two weeks ago, I 
found as many as seven, I think, in one." ' 

The hole is divided by partitions into cells about seven-tenths 
of an inch long. These partitions are onstamcted of the a 
dust or chippiugs made by the bee In _ 
eating out her cells, for our aeti e 
carpenter ia provided with sb'O 
ting Jaws, moved by powerftil n u 
and on lier legs are stiff brushes of hiir Qj 
for cleauing out the tunnel as she de 
Bceuds into the lieart of tiie sol woqid 
She must throw ont the clilps she b tea 
off witli her powerful mandible firom I 
the sides of the burrow, by means of her | 
hind legs, passing the load of chips back 
wards out of the cell with her fo e nba 



■ 



which 8 h e u e f 
hands. 

The partUi 
bnilt most ela 
of a single ii 
band of chips 
Is rolled up in o 
four layers detp 
forming t 



nofth 



cen 1 



, being 



The 



down and smoothed oifby the be 
other side of the partition, forn 
top of the cell, is flat and rough 

At tiie time of opening the bu 
July 8th, the cells contained nei y f 
grown larvte, with some half de op d 
They were feeding on 
pollen, which wereaslargeasath kk d 
ney bean, and occupied nearly h f he 
celL The larvte (Pig. 21) resemb o e 
of the Humble bee, but arc slend e 
towards each end of the body. 




« " Slue 
oopa, wliloli w 



itjagu 
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" THE HOME or THE BEES. 

The habits and strncture of the litfae gi-een Ceratlna ally it 
closely with Sylooopa. This pretty hee, named Ceratina dupla 

I by Mr, Say, tunnels out the stems of the elder or 
blackberry, syringa, or any pithy shrub, excavating 
them often to a deptb of six or seven Inches. She 
malies the ■walla just wide enough to admit her 
body, and of a depth capable of holding three or 
four, often five or six cells (Tig. 23). The finely 
built cells, with their delicate silken walls, are 
cylindrical and nearly square at each end, thongh 
the free end of the last cell is rounded off. They 
are four and a half tenths of an inch long, and ft lit- 
tle over one-third as broad. The bee places them 
at nearly equal distances apart, the alight interval 
between them being filled in with dirt. 
Dr. T. W. Harris states that May 15, 1832, one 
female laid its eggs tn the hollow of an aster stalk. 
Three perfect Insects were disclosed from it -July 
38th. The observations of Mr. Angus, who saw 
some bees making their cells May J8th, also con- 
firm this account. The history of our little uphol- 
sterer is thus cleared up. Late In the spring she 
builds her cells, fills them with pollen, and lays one 
ssa. Hestof or more eggs upon each mass. Thus in abont two 
Cerattna. months the insect completes ite transformations ; 
within this period passing through the egg, the larva and 
chvysalid states, and then, as a bee, living a few days more, If a 

elnC used in the staffs of the greenhonae. The dimeasions were as ft)\- 
lows:— Opening fully 8-8 wide; depth 7-lB; whole length of tnnnel 6 B-10 
Indies. Tho tnnnel Ijrioiohea both wflyB fiMm the hole. One end, tcom 

tliird empty. The other aide of tho opening, or the rest of the tunnel, 
wns empty, wlth-fhe exception of the old bee (only one) at wori. I tLiinl 
tMa was tbo work of one bee, and, aa near as I can )ndge, ahont twenty- 
Jive days' work. Wldtli. of tnnnel inside at widest 0-16 inch. 

IhavB JuBt found a Xylocopa bobbing Bt one of the holes, and In order to 
asoert^n the depth of the tnunel, and to Eee whether there were any others 
in tbem, I sounded With a pliable cod, and fbnnd others in one Bide, at a 
depth of five and one half Inchee ; Uie other side was tbnr inches deep 
without heea. The moinhig was cool, ao that the object in bobbing could 
not have been to hitrodnoe fresh currents or air, hut mnet have had some 
relation to those inside. Their lege on such ocuiiBiona are, H3 I have 
notloed, loaded with pollen." 
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male ; or if a female, living througli the winter. Her 11 

spans one year. 

Tlie larva (Fig. 33) ie longer than that of Megaehile, and com- 
pared with that of Xylocopa, the diflferent segments are maeb. 

more convex, giving a serrate outline g 

to the back of the worm. ' 

or chrysalis, we have found in the I 

cells tlie last of July. It Is -white, B 

and three-tenths of an inch Jong. 

differs ITom that of the I^af-outtei 

the end of the hody. 
In none of the wiM bees are the cells constructed v h o e 

nicety than those of our little Ccratiua. She boies out h 

her jaws a lona: deep well just the size of her bod and a 
. stretches a thin, delicate c oth o 
I drawn tight ns a drum-head ac o 9 ea h 
I end of her chambers, which she then fills 
I with a mixture of poUen and honey 



n having four spines o. 





Her young arc not, in tlii^ supposed 
I retreat, entirely fi'oo from danger. The 
It invidious foes enter and attact the 
I brood. Three species of Ichneumon flies, 
24. Neat of TiJiox Bee. two Of Which belong to the Chalcid fam- 
ily, lay their eggs within the body of the larva, and emerge 
from the dried larva and pupa skins of the bee, often Jn great 
numbers. The smallest parasite, belonging to the genus Antho- 
phorabla, so called from being first tnown as a parasite on 
anotlier bee (Anthophora), Is a minute species found also abun- 
dantly in the tight colls of the LoaT-cutter bee. 
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The interesting babita of tlie Leaf-cutting, or Tailor bee 
(MegachUe), have always attracted attention. This bee Is a 
stoat, thick- bod led insect, with a large, square head, stout, 
sharp, scissors-like jaws, and with a thick mass of stout, dense 
hairs on the nnder side of the tail for carrying pollen, as she Is 
not provided with the pollen-basket of the Honey and Hnmble 

The Megachile lays its eggs in burrows in the stems of the 
elder (Fig. 24), which we have received from Mr. James Angus; 
we have also found them in the hollows of the locust tree. Mr. 
r. W. Putnam thus speaks of the economy of M. centunculnris, 
our most common species. " My attention was first called, on 
the 26th of June, to a female busily engaged in bringing pieces 
of leaf to her cells, which she was bnilding under a board, on 
the roof of the piazza, directly under my window. Nearly the 
whole morning was occupied by the bee In bringing pieces of 
leaf fVora a rose bush growing about ten yards fi-om her cells, 
returning at Intervals of a half minute to a minute with the 
pieces, which she carried In such a manner as not to impede . 
her steps when she alighted near her hole." When the Leaf- 
cutter boo wishes to cut out a piece of a leaf (Fig. 25) she alights 
upon the leaf, and In a few seconds swiftly runs her sclssots- 
Jlke jaws around through It, baring off the piece in her hind 
legs. "About noon she had probably completed the cell, upon 
wlilch she had been engaged, as, during the afternoon, she was 
occupied In bringing pollen, preparatory to laying her single 
egg In the cell. For about twenty days the bee continued at 
work, building new cells and supplying them with pollen. . . . 
On the 28th of July, upon removing the board, it was found that 
the bee had made thirty cells, arranged in nine rows of unequal 
length, some being slightly curved to adapt them to the space 
under the board. The longest row contained six cells, and was 
two and three-quarters Inches in length ; the whole leaf struc- 
ture being equal to a length of fifteen inches. Upon making an 
estimate of the pieces of leaf in this structure, it was ascertained 
that there must have been at least a thousand pieces used. In 
addition to the labor of making the ceUs, this bee, unassisted 
in all her duties, had to collect the requisite amount of pollen 
(and honey?) for each cell, and lay her eggs therein, when com- 
pleted. Upon carefully cutting out a. portion of one of the cells, 
a ttall-grown larva was seen engaged in spinning a slight silken 
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cocoott about the walls ot its prison, which were quite liard and 
smooth on the iosidi;, probably owing to the movements of the 
larva, and the coiiscciueut pressing of the sticky particles to the 
walls. In n short time the opening made was closed over by a 
very thia silken web. The cells, measured on the inside of the 
hard walls, were .85 of an laeh in length, aud .15 in diameter. 
The natural attitude of the larva is somewhat curved in Its ceU, 
bnt if straightened, it just equals the ■ 
inside length of the cell. On the 3lst I 
of July, two female bees carae < 
having cut their way through the 6i 
of their cells." In three other cells 
"several hundred minute Tchneumons 
(Anthophorabia mogachilis) v 
seen, which came forth as soon as the 
cells vFere opened." 

The habits of the little blue or green 
Mason bees (Osmia) arc quite varied 
They construct their cells in the stems 
of pSants, and inrotten posts and trees 
or, like Andrena, they burrow in sunny 
banks. A European species selects 
snail shells for its nest, wherein It 
builds its earthen cells, while other 
species nidificate under stones. Curtis 
found tvfo hundred and thirty cocoons 
of a British species (Osmia paretlnn), 
placed on the under side of aiiat stone 
of which one-third were empty 
the remainder, the most appeared be 
tween March and June, males apppir 
ing flrsti thirty-five more bees ntn 
lieveloped the foUowing spring. Thus i 
there were three successive bioodi 
fbr three succeeding years, so that these bee 
belbre arriving at maturity. This may partly a;.eount lor «i=ec( 
years, which are like " apple yeai-s," seasons whea bees and 
wasps, as well as other insects, abound in unusual numbers. 

Mr. G. H. Waterhouse, in the Transactions of the Entomo- 
logical Society of London, for I8S4, states that tlie cells of 
Osmia leucomelana " are formed of mud, and each cell is built 




■t ined thu. 



Hosted =yG00gIe 



2S THE UOMB OP THE BERfl. 

separately. The female bee, having deposited a small pellet of 
mild in a sLcltered spot between some tnfts of grass jmmedi 
ately begins to excavate a smaU cavity in its upper surface 
scraping the mud away from the centre towards the margin by 
means of her jaws. A small, shallow mud cup is thus produced 
It Is rough and uaeven on the outer surface but beaatifuUy 
smooth on the inner. On witnessing tims much ol the work 
performed, I was struck with three points first the rapidity 
with which the insect worked; secondly the tenacity with 
■which she kept her original position whilst exca^atine and 
thirdly, her constantly going over work which had apparently 
been completed. , . . The lid Is excavated and rendered concave 
OD Its outer or apper surface, and is convex and rough on its 
Inner surface; and. In fact, is a simple repetition of the flrst- 
forraed portion of the cell, a part of a Jiollow sphere." 

The largest species of Osmia known to ns Is a very darfc-blue 
species (O, lignivora). We are indebted to o lady for speci- 
mens of the bees with their cells, which had been excavated in 
the interior of a maple tree several inches from the bark. The 
bee had IndnstrioiKly tunnelled out this elaborate burrow (Fig. 
3S), and, in this respect, resembled the habits of Oie Carpenter 
bee more closely than any other species of its genus. 

The tunnel was over three inches long, and about three-tenths 
of an Inch wide. It contracted a little in width between the 
cell, showing that the bee worked intelligently, and wasted no 
more of her energies than was absolutely necessary. The bur- 
row contained five cells, each half an inch long, being rather 
short and broad, with the hinder end rounded,, while the oppo- 
site end. next to the one adjoining, js cut off squarely. The cell 
is somewhat jug-shaped, owing to a slight constriction just 
behind the mouth. The material of which the cell is composed 
is stout, silken, parchment-like, and very smooth within. The 
interstices between the cells are filled In with rather coarse 
chlpplngs made by the bee. 

The bee cut Its way outof the cells In March, and lived for a 
mouth afterwards on a diet of honey and water. It eagerly 
lapped up the drops of wafer supplied by its keeper, to whom it 
soon grew accustomed, and seemed to recognize. 

Our smallest and most abundant species is the little green 
Osrala simillima. It builds its little oval, somewhat nrn-shaped 
cells against the roof of the large deserted galls of the oak-gall 
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fly (Diplolepis confluentus), placing tliem, In this instance eleven 
In number, in two irregular rowa, from which the mature bees 
issue through a hole in the gall (Pig. 37, witli two separate cells). 
The earthen cells, containing the toagh dense cocoodb, were 
arranged irregularly so as to fit the concave vault of the larger 
gall, which was about two inches in diameter. On emerging 
from the ceil the Osraia cnts out with its powerfu! Jaws an ovate 
lid,, nearly aa large as one side of the ceD. 

In the HajTis collection are the cells and specimens of Osmia 
paelficfl, the peaceful Osmia, which, according to the munuscript 
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notes of Dr. Harris, is found in the perfect state in earthen ceils 
beneath stones. The cell is oval cyllndri.cftl, a lityc contracted 
as usual with those of al! the species of the genus, thus formixig 
an nrn-shaped cell. It is half an Inch long, and nearly three- 
tenths of an inch wide, while the cocoon, which is rather thin, 
is three-tenths of an inch long. We are not acquainted with 
the habits of the larva and pupa In this country, hut Mr. F. 
Smith states that the larva of the English species hatches in 
eight days after the eggs are laid, feeds ten to twelve days, when 
It becomes full-grown, then spins a thin silken covering, and 
remains in an inactive state until the following spring, when It 
completes its transformations. 
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In the economy of out wild bees we see the m an tfe station of 
a wonderful instinct, ns well as the exhibition of a limited reason. 
We can scarcely deny to animals a Iclnd of reason which appar- 
ently differs oiiiji in degree from that of man. Each species 
works in a sphere limited by physical laws, but within that 
sphere it is a free agent. They hav.e enough of ^instinct and 
reason to direct their lives, and to enable them to act tJieir port 
in carrying out the plan of creation. 
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CHAPTEE II. 



"While the Andrena and Halictus bees, whose haliits wc now 
describe, are closely allied in form to the Hive bee, socially they 
are the "mud-sills" of bee society, ranking among the lowest 
forms of the family of bees. Their burrowing habits ally them 
with the ants, (Vom whose nests their own harrows can scarcely 
be distinguished. Tlielr economy does not seem to demand the 
exercise of so ranch of a true reasoning power and pliable in- 
stinct as characterizes bees, such as the Honey and Humble bee, 
which possess a high architectural sklli. Moreover they are 
not social; they have no part in rearing and caring for their 
young, a fact that lends so much interest to the history of the 
Hive and Humble bee. In this respect they are far below the 
wasps, a family belonging next below In the system of Natnre, 

A glance at the drawing (Fig. 28j, of a burrow, with its side 
galleries, of the Andrena vicino, reveals the economy of one 
of our most commou forms. Quite early in spring, when the 
sun and vernal breezes have dried up the soil, and the fields 
exchange their rusty hues for the rich green verdure of May, 
our Andrena, tired of its idle life among the blossoms of the 
willow, the wild cherry, and garden flowers, suddenly becomes 
remarkably Industrious, end wields Its spade-like jaws and busy 
feet with a strange and unwonted energy. Choosing some 
sunny, warm, grassy bank (these nests were observed In the 
"great pasture" of Salem), not always with a soathem expo- 
sure however, the femaJe sinks her deep well through the sod 
from six inches to a fbot into the sandy soil beneath. She goes 
to work literally tooth and nail. Reasoning from observations 
(31) 
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lehlud her. Mr, Etnerton ttUs. 
ne that he never saw a bee in 
be act of digging bat once, 
md then she left off after a few 
ttrokes. He also says, " they 
ire harmless and inoffensive. 
Dn several occasions I have lain 
m the grass near their holes for 
ioars, but not one attempted to 
iting me; and when taken be- 
tween the angers, they make but 
feeble resistance." 

To enter somewhat into detail, 
we gather from the observations 
of Mr, Emerton (who has care- 
fhlly watched the habits of these 
bees through several seasons) 
the following account of the 
economy of this bee: On the 4th 
of May the bees were seen dig- 
ging their holes, most of which 
■were already two inches deep, 
' ' andone, six inches. The mounds 

le"mal2'bt??JSra^U« °^ ^'"^ "^"^ ^'^ ^™''"' "^ *<» "^^ 
rremlt; iheo'idesi^eiL jm^jjiy noticed. At this time 

an Oil beetle was seen prowling 

about the boles. The presence 
of this dire foe of Andrena at this 
time, it -will be seen in a suc- 
ceeding chapter on the enemies 
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of the bees, is qaite significant. By the 15tb of May, hundreds 
of Andrena holes were found In Tarioua parts of the pasture, 
and at one place, In a previous season, there were about two 
fiuniired found placed within a small area. One cell was dug 
up, bnt if contained no pollen. Four days later, several Andre- 
nas were noticed resting from their toil at the opening of their 
burrows. On the 28th of May, in unearthing six holes, eight 
cells were found to contain pollen, and in two of them a small 
larva. The pellets of pollen are about the size of a small pea. 
They are hard and round at first, before the young has hatched, 
but as the larva grows, the mass becomes softer and more 
pasty, so that the larva buries Its head in the mass, and greedily 
sucks It in. When is the pollen gathered by the bee and kneaded 
into the pelleHike mass? On July 4th, a cell was opened in 
which was a bee busily engaged preparing the pollen, which was 
loosely and irregularly piled up, while there was a larva in an 
adjoining cell nearly half an Inch long. It would seem, then, 
that the bee comes in from the fields laden with her stores of 
pollen, which she elaborates Into bee bread within her cell. 
. When the bee returns to her cell she does not directly fiy 
towards the entrance, since, as was noticed in a particular 
instance, she flew about for a long time in all directions without 
any apparent aim, until she finally settled near the bole, and 
walked into her subterranean retreat. On a rainy day, May 
24th, our friend visited the colony, but found no bees flying 
about the holes. The little hillocks had been beaten down by 
the pitiless raindrops, and all traces of theif industry efi^ced. 
On digging down, several bees were found, indicating that on 
rainy days they seek the shelter of thetr boles, and do not take 
refbge under leaves of the plants they li;equent. 

On the 29th of June, six full-grown larvoj were exhumed, and 
one, about half grown. On the 20th of July, the colony seemed 
Well oi^anized, as, on laying open a burrow at the depth of six 
inches, he began to find cells. The upper ones, to the number 
of a dozen, were deserted and filled with earth and grass roots, 
and bad evidently been built and used during the previous year. 
Below these were eight cells placed around the main vertical 
gallery, reaching down to the depth of thirteen inches, and all 
containing nearly fiill-grown larvse of the bees, or else those of 
some parasitic bee (Nomada) which had devoured the food pre- 
pared for the young Andrena. 
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About the first of August the larva transforms to a pupa or 
chrysalis, as at this time two piipie were found in cells a foot 
beneath the snrface. As shown in the cut, those cells situated 
lowest down seem to be the last to have been made, while the 
eggs laid in the highest are the first to hatch, and the larvfe 
disclosed from them, the first to change to pupa;. Four days 
later the pupa^ of Cuckoo bees (Noraada) were found in the 
cells. No Andrcnas were seen flying about at this time. 

On the 24th of August, to be still very circumstantial in our 
narrative though at the risk of being tedioos, three burrows 
were unearthed, and in them three faily formed bees were found 
nearly ready to leave their cells, and lu addition several pnpte. 
In some other cells there were three of the parasitic Nomada 
also nearly ready to come out, which seemed to he identical 
with some bees noticed playing very Innocently about the holes 
early In the summer. 

On the last day of August, very few of the holes were open. 
A number of Oil beetles wore strolling suspiciously about in the 
neighborhood, and some little black Ichnenmon flies were seen 
running about anjong the holes. 

During midsummer the holes were found closed night and 
day by clods of earth. 

The burrow is sunken perpendicularly, with short passages 
leading to the cells, which are slightly inclined downwards and 
outwards from the main gallery. The walls of the gallery are 
rough, hut the cells are lined with a mucous-like secretion, 
which, on hardening, looks like the glazing of earthenware. 
This glazing is quite bard, and breaks up into angular pieces. 
It is evidently the work of Uie bee herself, and is not secreted 
and lidd on by the larva. The diameter of the interior of the 
cell is about one-quarter of an inch, contracting a little at the 
mouth. When the cell is taken out, the dirt adheres for a line 
in thickness, so that it is of the size and form of an acorn. 

The larva of Andrena (Fig. 39) is soft and fleshy, like that of 
the Honey bee. Its body is flattened, bulging out prominently 
at the sides, and tapering more rapidly than usual towards each 
end of the body. The skin is very thin, so that along the back 
the heart or dorsal vessel may be distinctly seen, piilsating about 
sixty times a minute. 

Our cut (Fig, 28, a) also represents the pnpa, or chrysalis, as 
seen lying in its cell. The limbs are folded close to tlie body 
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In the most compact way possible. On the head of the semi- 
pnpa, I. «., a transition state between the larva and pupa, there 
are two prominent tubercles situated behind the simple eyes, or 
ocelli; these are deciduous organs, appareuUy aiding the insect 
in moving about its cell. They disappear in the mature pupa. 

To those accustomed to rearing butterflies, and seeing the 
chrysalis at once assuming its perfected shape, after the caterpil- 
lar skin is thrown off, it may seem strange tohearoue speak of a 
"half-pupa," and of stages intermediate 
between the larva and pupa. But the ex- 
ternal changes of form, Chough rapidly [ 
passed through, consisting apparently of a Fig. 31. 
mere. sloughing off of the outer skin, are | 
yet preceded by slow and very gradual 
alterations of tissues, resulting from the 
growth of cells. An inner layer of the 
larva-skin separates from the outer, and, 
by changes in the form of the muscles, is 
drawn into different positions, such as is 
assumed by the pupa, which thus lies con- i 
cealed beneath the larva-skln. But a Fig. aa, 
slight alteration is made in the general J 
form of the larva, consisting mostly of an 
enlargement of the thoracic segments, 
which is often overlooked, even by the 
special student, though of great Interest 
to the philosophic naturalist. 

!Frora Mr. Emerton's observations we 
should Judge that the pupa state lasted 
from three to four weeks, as the larvto l'is> 80. 
began to transform the first of August, 
and appeared during the last week of the 
same month as perfect bees. 

The Andrena Is seen as late as the first ^f,[g\^^. 
week In September, and again early in Fig.afl. iBrvaof Andr 
April, about the flowers of the willow, pig. so. Pupa of null 
e of the largest of its genus and a ^>* ''b'"'^K^ ^"^ 



ra of Halic 



Having, In a Veiy fragmentary way, sketched the life history 
of our Andrenaj and had some glimpses of its subterranejin life, 
let us now compare with It another genus of solitary bee 
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(Halictus), quite closely allied In all respects, thongh a little 
lower in the scale. 

The Halictos parallelu^ escaTates cells almost exactly like 
those of Andreoa; but since the bee Is smaller, the holes are 
smaller, though as deep. Mr. Emerton found one nest in a 
path a foot in depth. Another nest, discovered September 9th, 
was about six Inches deep. The cells are in form like those of 
Andrena, and like tlieni, are glazed within. The eg^ is rather 
slenderer and much curved ; in form it is long, cylindrical, 
obtuse at one end, and much smaller at the other. The larva 
(Fig. 31) is longer and slenderer, belog quite different ftom the 
rather broad and flattened larva of Andrena. The body is 
rather thick behind, but In front tapers slowly towards the 
head, which Is of moderate size. Its body Is somewhat tnber- 
culated, the tubercle aiding the grub in moving about its cell. 
Its length is nearly one-half (.40) of an Inch. On the pupa are 
four quite distinct conical tubercles forming a transverse line 
just In IVont of the ocelli ; and there are also two larger, longer 
tubercles, on the outer side of each of which, an ocellus is 
situated. Figure 30 represents the pupa seen from beneath. 

Search was made on July IGth, wliere the ground was hard as 
stone for sis inches In depth, below which the soil was soft and 
flue, and over twenty cells were dug out The upper cella 
contained nearly mature papte and the lower ones Hriie of 
various sizes, the smallest being hardly distinguishable by the 
naked eye. Bach of these small larvte was in a cell by it elt 
and situated upon a lump of pollen wh ch wis the s ze and 
shape of a pea, and was found to lessen in s ze as tl e larva 
grew larger. These yonng wtro pr bably tie offepr ng of 
several females, as four mature bees were found in the hole 
The larva of an English species hatches in ten days after the 

Another brood ofbces appeared the middle of ''epten ber ^ 
on the ninth of that month (1864) Mr Emerton 1 und e eral 
holes of the same species of bee n ade i a hard gra el r ad 
near the turnpike. When opened thev were lo lud to conta n 
several bees with their young. September d of tl s year 
the same kind of bee was found in holes and just ready to leave 
tlie cell. It is probable that these bees winter over 

We have incidentally noticed the presence In the nests of 
Andrena and Halictus of a stranger bee, clad in gay, fantastic 
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tues, which lives a parasitic life on its hosts. This parasitiam 
does not go far enough to canse the death of the host, since we 
find the youug of the parasitic Cuckoo hoc, la cells containing 
the yonng of the former. 

Mr. F. Smith, in his "Catalogue of British Eoes," says of this 
genus : "No one appears to fenow anything beyond the mere 
fact of their entering the burrows of Andrenldce and Apidte, 
except that they are found in the cells of the working bees in 
their perfect condition : It Is most probable that they deposit 
their eggs on the provision laid up by the working bee, that 
they close up the cell, and that the working bee, finding an egg 
deposited, commences a fresh cell for her own progeny." 

He has, however, fonnd two specimens of Nomada scxfasclata 
in the cells of the long-homed beo, Eucera longicornis. He 
also states, that while some Bpecies are coostant in thoir attacks 
on certain Hallctl and Andrepre, others attack different species 
of these genera indiscriminately. In like manner another 
Cuckoo bee (Ccelloxys) Is parasitic on Megachile and Saropoda ; 
Stella is a parasite on Osmia, the Mason bee ; and Melecta 
Infests the cells of Anthophora. 

The observations of Mr. Emerton enable ua still further to 
clear up the history of this obscure yisitor. He found both the 
larva and pupa, as well as the perfect bee. In the cells of both 
genera; so tliat either both kinds of bee, when hatched fi-om 
eggs laid in the same cell, feed on the same pollen mass, whleli 
therefore barely aufllcea for the nonviahment of both ; or the 
hoatess, diacovering the atrange egg laid, cuckoo-like, In her 
own neat, has the forethought to deposit another ball of pollen 
to secure the safety of her young. 

la such on act the operation of a blind instinct? Does it not 
rather ally our little bee with those higher animals which- 
undoubtedly possess a reasoning powerf Its iTistinct teaches it 
to build cells, and prepare its pollen mass, and lay an egg 
thereon. Its reason enables it, in such an instance as this, 
when the life of the brood is threatened, to guard against any 
such danger by means to which It does not habltualiy resort. 
This instance is paralleled by the case of our common summer 
Yellow bird, which, on finding an egg of the Cow bunting in its 
nest, often builds a new nest above It, to the certain destruc- 
tion of the unwelcome egg in the nest beneath. 

In the structure of the bee, and in all ita stages of growth. 
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our parasite seems lower in the zoological scale than its host. 
It Is structurally a degraded form of Working-bee, and Its posi- 
tion socially is unenviable. It is lazy, not having the provi- 
dent habits of the Working- be es ; it aids not in the least, so far 
as we know, the cross -fertilization of plants, — one great office 
In the economy of nature which most bees perform,— since it is 
not a pollen -gatherer, but on the contrary is seemingly a drag 
and hinderance to the course of nature. But yet nature kindly, 
and as if by a special interposition, provides for its main- 
teikance, and the humble naturalist can only escl^m, " God is 
great, and his ways mysterious," and go on studying and col- 
lecting faets, leaving to his successors the more difficult task, 
but greater joy of discovering the cause and reason of things 
that are but a puzzle to the phUosophers of this daj*. 

The larva of Nomada may be known from those of its host, by 
its slfenderer body and smaller head, while the body Is smoother 
and more cylindrical. Both sexes of Nomada imbricata and 
N. pulcliella were found by Mr. Emerton, the former in both the 
Audreua and Halictus nests, and both wore found in a single 
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CHAPTER III. 



Very few bee-keepers are probably aware how many Insect 
parasites infest the Honey bee. In our own literature we hear 
almost nothing of this subject, but in Europe much has been 
written on bee parasites. From Dr. Edward Assmnsa' little 
work on the "Parasites of the Honey Bee," we glean some of 
the facts now presented, and which cannot fail to interest the 
general reader as well as the owner of bees. 

The stady of the habits of animal parasites has of late gained 
much attention among naturalists, and both the honey and wild 
bees afford good examples of the singular relation between the 
host and the parasites which live upon it. Among insects gen- 
erally, there are certain species which devour the c 
the egg of the victim. Others, and this Is the n 
mode of parasitism, attack the Insect in Its larva state ; others, 
In the pupa state, and still others in the perfect, or imago state. 
Dr. Leidy has shown that the wood- devouring species of beetle, 
Passalus cornutns, and some Myrlopods, or ^''thousand legs,'' 
are. In some cases, tenanted by myriads of microscopic plants 
and worms which luxuriate in the alimentary canal, while the 
" caterpillar-fungus " attacks sickly caterpillars, filling out their 
bodies, and seeding out shoots into the air, so that the Insect 
looks as if transformed into a vegetable. 

The Ichneumon flies, of which h nd ubtedly several 

thousand species in this-country a h n ommon Insect 

parasites. Next to these are th d ff n p s of Tachina 
and Its allied genera. These, like I h umon in the bodies 

of their hosts, consuming the f& y pa s and flnishing their 
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transformations Jast as the exhausted host is ready to die, issue 
ftom their bodies as flies, closely resembling the common house- 
fly. 

A small fly has been found in Europe to be the most formid- 
able foe of the hive bee, sometimes producing the well-known 
disease called "foul-brood," which Is aualogous to the typhus 
fever of man. 

This fly, belonging to the genus Phora (Fig. 32, Phora incras- 
sata; a, larva; b, puparium; c, another species from Mammoth 
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Care), Is a small Insect about a line and a half long, aud found 
In Europe during the summer and autumn Qying slowly about 
flowers and windows, and in the vicinity of beehives. Its white, 
transparent larva Is cylindrical, a little pointed before, but 
broader behind. Tlie head is small and rounded, with short, 
three-jointed antennte, and at the posterior eHd of the body are 
several slender spines. The puparium, or pupa case. Inclosing 
the delicate chrysalis, is oval, consisting of eight segments, 
flattened above, with two large spines near the head, and four 
on the extremity of the body. 

When impelled by Instinct to provide for the coutinuaoce of 
Its species, the Phora enters the beehive and gains admission 
to a cell, when it bores with its ovipositor through the skin of 
the bee larva, laying Us long oval egg in a horizontal position 
just under the skin. The embryo of tlie Phora is already well 
developed, so that In three hours after the egg is Inserted in the 
body of its unsuspecting and helpless host, the embryo is nearly 
ready to hatch. In about two hours more it actually breaks off 
the larger end of the egg-shell and at once begins to eat the 
fatty tissues of its victim. Its posterior half still remaining lu 
the shell. In an hour more. It leaves the egg entirely and buries 
itself completely In the fatty portion of the young bee. 
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The maggot moalts three times. In twelve hours after the 
last moult It turns around with Its head towards the posterior 
end of the body of its host, and In another twelve hours, having 
become fti!l-fed. It bores through the skin of the young, eats its 
way through the brood- covering of the cell and falls to the bot- 
tom of the hive, where it changes to a pupa In the dust and dirt, 
or else creeps out of the door and transforms in the earth. 
Twelve days after, the fly appears. 

The young bee, emaciated and enfeebled by the attacks of its 
ravenous parasite, dies, and its decaying body Alls the bottom 
of the cell with a slimy, foul-smelling mass, called "foul-brood." 
This gives rise to a miasma which poisons the neighboring 
brood, until the contagion (for the disease fs analogous to 
typhus, jail or ship-tfever) spreads through the whole hive, unless 
promptly checked by removing the cause and thoroughly cleans- 
ing the hive. 

Foul-brood sometimes attacks our American hives, and, though 
the cause may not be known, yet Irota the hints given above we 
hope to have the history of our species of Phora cleared up, 
should our disease be found to be sometimes due to the attacks 
of such a parasitic fly. 

We figure the Bee louse of Europe (Tig. 33 6, Braula cieca), 
which is a singnlar wingless spider-like fly, allied to the wing- 
less Sheep tick (Melophagus) , the wingless Bat tick (Nycteribia) 
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and the winged Horsefly (Hlppobosca). The head Is very large, 
without eyes or ocelli (simple eyes), while the ovate h!nd-body 
consists of five segments, and is covered with stiff hairs. It is 
one-Iialf to two-thirds of a line long. This spider fly Is " pnpi- 
parous," that is, the yonng, of vthich only a very few are pro- 
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duced, is not born until it has assnmeii the pnpa state or ia just 
about to do so. The larva (Fig. 33 a) Is oval, eleven-jointed, 
and white iu color. The very day it is hatched, it sheds its ekia 
and changes to an oval puparlum of a dark brown color. 

Its habits resemble those of the flea. Indeed, should we com- 
press its body strongly, it would bear a striking resemblance to 
that Insect. It is evidently n connecting link between the flea, 
and tlie two winged flies. 
Like tlio former it lives on 
the body of Its host, and ob- 
tains its food by plunging its 
, stout beak into the bee and 
f sacking its blood. 

It has not been noticed in 
; this country, but is liable to 
raported on the bodies of 
Italian bees. Generally, one 
or two of the Branlas may, on 
close examination, be detected 
on the body of the bee; sometimes tlie poor bees are loaded 
down by as many as a hundred of these hnngry blood-s.uckers. 
Assmuss recommends rubbing them off with a feather, as the 
b nd ont of the door of its hive. 

Am n h beetles are a few forms occasionally found in beos' 
n do parasitic on the body of the bee, Trichodea 

ap fF . 3*. a, larva; 6, pupa, 

ft w) has long been known in 

E p tacfc the young bees. In 

p ^ r beetle state it is found 

on flowers, lihe our Trichodes ITuttallii, 
which is commonly found on the Spirffia 
in August, and whicb may yet prove ^ 
to enter onr beehives. The larva de- 
vours the brood, but with the modern 
hive its ravages maybe readily detected. 
The OU beetle, Melog aiigusticoUls 
(Fig. 35, male, differing from the female by having the auten- 
nte as if twisted into a knot ; Fig. 36, the active larva found on 
the body of the bee), is a large dark blue insect found crawling 
in the grass in the vicinity of the nests of Andrena, Hallctus, 
and other wild bees in May, and again in August and September. 
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The egga are laid !n a mass covered with earth at the root of 
some plant- DuriDg April and early in May, when the .willows 
are in blossom, we have found the young recently Latched larvte 
in considerable abundance creeping bristly over the bees, or with 
their heads plunged between the segments of the body, greedily 
sucking in the juices of their host. Those that we sawoccurred 
on the Humble and other wild bees, and on various flies (Syr- 
phus and Muscldie), and there is no reason whf they should not 
infest tiie Honey bee, which (Vequents similar flowers, as they are 
actually known to do in Europe. These larvse are probably 
hatched out near where the bees hibernate, so as to creep into 
their bodies before they fly in the spring, as it would be impos- 




Early Stages of Melog. 
aible for them to crawl up a willow tree ten feet high or more, 
their feet being solely adapted for climbing over the hairy body 
Of the bee, which they do not leave until about to undergo their 
strange and unusual transformations. 

In Europe, Assmuss states that on being brought into the nest 
by the bee, they leave the bee and devour the eggs In the bee 
cells, and then attack the bee bread. When Ml-fed and ready 
to pass tJirough their transformations to attain the beetle state, 
Instead of at once assuming the pupa and imago forms, as in the 
Trichodes represented in flg. 34, they pass through a hyper-metO' 
vtorphosia, as Eahre, a French naturalist, calls it. In other words, 
the changes In form which are preparatory to assuming the pupa. 
and Imago states are more marked and almost coequal vrith 
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the larva and pupa states, ao that the Meloe, Instead of passing 
through Uiree states (the egg, larva and pupa), in reaHty passes 
through, these and two others in addition, which are interme- 
diate. The whole subject of the metamorphoeis of this beetle 
needs revision, bat Pabre states that the larva, soon after enter- 
ing the nest of its host, changes Its skin and assumes a second 
larva form. Ne^iyort, who with Siebold has carefully described 
the metamorphoses of MeloS, does not mention this stage in 
its development, which Fabre calls " pseudo-clirysalis," It 
is motionless, the Lead is mask-like, without movable appen- 
dages, and the feet are represented by six tubercles. This is 
more properly speaking the semi-pupa, and the mature pupa 
grows beneath its mask-like form, which is Bnally moulted. This 
form, however, according to Fabre, changes its skin and tnrns 
into a third larva form (Fig. 37). After some time it assumes 
its true pupa form (Fig. 88), and finally moults this skin to 
appear as a beetle. 

Fabre has also, in a lively and well-written account, given a 
history of Sitaris, a European beetle, somewhat resembling 
Meloe. He states that Sltarls lays its eggs near the entrance 
of bees' nests, and at the very moment that the bee lays her egg 
In the honey cell, the flattened, ovate Sitaris larva drops ftom the 
body of the bee upon which it has been living, and feasts npon 
the contents of the freshly laid egg. After eating this delicate 
morsel It devours the honey in the cells of the bee and changes 
into a white, cylindrical,' nearly footless grub, and after It is 
ftajl-fed, and has assumed a supposed "pupa" state, the skin, 
without bursting, incloses a kind of hard " pupa " skin, which is 
very similar In outline to the former larva, within whose skin 
is found a whitish larva which directly changes into the true 
pupa. In a succeeding state this pnpa iu the ordinary way 
changes to a beetle which belongs to the same group of Coleop- 
tera as MeloS. We cannot but think, from observations made 
on the humble bee, the wasp, two species of moths and several 
other insects, that this "hyper-metamorphosis "is not so abnor- 
mal a mode of insect metamorphosis as has been supposed, and 
that the changes of these Insects, made beneath the skin of the 
mature larva before assuming the pupa state, are almost as 
remarkable as those of MeloS and Sitaris, though less easily 
observed than they. Several other beetles allied to Meloe are 
known to be parasitic on wild bees, though the accounts of 
them are fragmentary. 
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The history of Stylops, a beetle ftlUed. to MeloS, Is no leisa 
strange than that of Melog, and is in eome respects still more 
interesting. On June I8tli I captured an Aniirena vlctna which 
had been "stylopized." On looking at my capture I saw a pale 
reddish -brown triangular mark on the bee's abdomen ; this was 
the flattened bead and thorax^f afemale Stylops (Fig. 39a, posi- 
tion of the female of Stylops, seen in profile in the abdomen of 
the bee; Fig. 396, the female seen from above. The head and 
thorax are soldered Into a single flattened mass, the baggy hind- 
body being greatly enlarged like that of the gravid female of the 
white ant, and consisting of nine segments). 

On carefully drawing out the whole body (PI. 1, Fig, 6, as seen 
ttom above, and showing the altmentary canal ending in a blind 
sac; Fig. 6a, side view), which 
is very extensible, soft and,baggy, 
and examining it under a high 
power of the microscope, we 
multitudes, at least several 1 
dred of very minute larvie like • 
particles of dust to the naked ^ 
eye. Issuing in every "direction 
from the bod\ of the parent now 
torn open m places tLough most 
of them made their exit through 
an opening on the under side of 
the head thorax The St) lops 
being hatched while still in the 
body of the parent Is therefore 
viviparous She probably never 
Jays eggt. 

On tUo last of April when the Mezereon was in blossom, I 
caught the lingular looking male Ctjlops Childrenl, Ftg, 40; a, 
side view, it is about one-fourth of an inch long), which was 
as unlike its partner as possible. I laid it under a tumbler, 
when the delicate insect flew and tumbled about till it died of 
exhaustion in a few hours. 

It appears, then, that the larvse are hatched during the middle 
or last of June from eggs fertilized la April. Tiie iarvje then 
crawl out upon the body of the bee, on which they are trans- 
ported to the nest, where they enter, according to Peck's obser- 
vations, the body of the larva, on whose f^tty parts they feed. 




Slylops. 
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Previoas to cibanelng to a pnpa tlie larva lives with Its head 
turned towards th t f It h t but b f as. ra g h p rfect 
state (which thyd nthlt am utm)t uiist 

reverse ita pos tl Th f 1 p tmd th f p t of 

her body betwe th mtfhbam fhh,aa 

represented in flu Th db n N 
place after the b h t 1 d 

though the bee d t 1 h hi 

lowing spring. Th h th m 1 Stjl p d rt h h t his 
wingless partne is mpn n d dn u h wh I lif w thin her 
host, and dies 1mm d at ly fte gi log hirth h my ad (for 
Newport thinks she produces over two thousaud) oflisprlDg. 



t th nk takes 



11 until I 




40. Mote Stylops. 

Xenos Peckil, au allied insect, was discovered by Dr. Peck to 
bo parasitic in the body of wasps, and there are now known 
to be several species of this smaU but curious family, Stylopidae, 
which are known to live parasltlcally on the bodies of our wild 
bees and wasps. The presence of these parasites finally exhausts 
the host, so that the sterile female bee dies prematurely. 

As in the higher animals, bees are afflicted with parasitic 
worms which induce disease and sometimes death. The well- 
known hair worm, Gordius, Is an Insect parasite. The adult 
form is abont the size of a slender knitting needle, and is seen 
in moist soil and in pools. It lays, according to Dr. Leidy, 
"millions of eggs connected together in long cords." The mi- 
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croscopical, tadpole- shaped yoang penetrate into the boclles of 
Insects rreqnenting damp localities. Falrlyensconced within the 
body of their unsuspecting host, they luxuriate on its fatty tis- 
sues, and pass through their metamorphoses into the adult form, 
when they desert their living house and talte to the water to lay 
their eggs. In Europe, Siebold has described Gordius suhbiftir- 
cus, which hifests the drones of the Honey bee, and also other 
insects. Professor Siebold has also described Mermis albicans, 
which is a similar hind of hair worm, iiom two to five inches 
long, and whitish in color. This worm Is also found, strangely 
enough, only in the drones, though it is the workers which Ite- 
quent watery places to appease their thirst. 

Thousands of insects are carried off yearly by parasitic fungi. 
The ravages of the Muacardine, caused by a minute fungus 
(fiotrytrisBassiana), have threat- 
ened the extinction of silk cul- 
ture in Europe, and the still 
more formidable disease called 
pebritte is thought to be of veg- 
etable origin. Dr. Leidj men- 
tions a fungus which must annu- 
ally carry off myriads of the 
Seventeen Year Locust. Aso 
what similar fungus, Mucor mel- ■ 
litophorus (Fig. 41), infests '' 
bees, fllling the stomach with 
microscopical colorless spores, 
so as greatly to weaken the in- 

As there is a probability that 
many insects, parasites on the *!■ Bee fungna. 

wild bees, may sooner or later afflict the Honey bee, and also tc 
illustrate ferther the com p ism w 

wilt for a moment look at h b p 

Among the numerous in. p w up h 

Humble bee are to be fou m h 

flies and beetles. Insec n te m ta h 

Apathus (Plate 1, Tig. I d n 

guished from its host, an oo k h 

of the Humble bee, thoug w w h w ri 

really is. Then there ar Cap od V Ua, th rm 
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OF which lives like Tachina and Phora within the l 
while the latter devours the brood. The young (Plate 1 
5, 5 a) of another fly allied to Anthomyta, of which the Onion 
fly (Fig. *2) is an example, is also not unfrequently raet with. 
A small beetle (Plate L Fig- 4, Autherophagus ochraceus) is a 
common inmate of Hufflble bees' nests, and probably feeds upon 
the was and pollen. We have also found several larva; (Pig. 
48) of a beetle of which we do not know the adult form. Of 
similar habits Is probabl; a small moth (Nephopteryx Edmandsil, 
Plate 1, Figs. 2; 20, larva; Fig. 2 6, chrysalis, or pupa) which 
undoubtedly i^eds upon the waxen walls of the bee cells, and 
thus, like the attacks of the common bee moth (Galleria cerc- 
aua), whose habits are so well known as not to detain us, must 
proveveryprejndicial to the well being of the colony. This moth 
is in turn infested by an Ichneumon fly (Mierogaster nephopter- 
icis, Plate 1, Figs. 3, 3o) which must prove quite destructive. 




42. Onion Tly and Maggot. , 43. Lwrva of Beetle. 

The flgnres of the early stages of a minnte Ichneumon repre- 
sented on the same plate (Fig. 7, larva, and 7 a, pnpa, of An- 
thophorabia megachllis) which Is parasitic on Megacbile, the 
Leaf-cutter bee, illustrates the transformations of the Ichneumon 
flies, the smallest species of which yet known (and we believe 
the snjallest insect known at all) Is the Pteratomus Putnaml 
(PI. 1, Fig. 8, wanting the hind leg), or "winged atom," which 
is only one-ninetieth of an inch in length, and Is parasitic pn 
Anthophoratila, itself a parasite. A species of mite (Plato 1, 
Figs. 9; 9a, the same seeniW>tn beneath) is always to be Ibund 
in humble bees' nests, but It is not thought to be specially ob- 
noxious to the bees themselves, though several species of mltea 
(Gamasns, etc.) are known to be parasitic on insects. 
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CHAPTER IV. 

A FEW WORDS ABOUT MOTHS. 

The butterflies and moths Trota their beauty and grace, have 
always been the favorites among amateur entomologists, and 
rare and costly works have been published In which their forms 
and gorgeons colors are represented in the best style of natural 
history art. We need only mention the folio volume of Madam 
Merian of the last century, Harris's Aurelian, the works of 
Cramer, Stoll , Drury, Htibner, Horsficld, Doubleday and West- 
wood, and Hewitson, as comprising the most laxurious and 
costly entomologlcJil works. 

Near the close of the last century, John Abbot went from 
London and spent several jjpars in Georgia, rearing the larger 
and more showy butterflies and moths, and painting them in the 
larva, chrysalis and adult, or imago stage. These drawings he 
sent to London to be sold. Many of them were collected by 
Sir James Edward Smith, and published under the title of "The 
Natural History of the Rarer Lepldopteroos Insects of Georgia, 
collected fi-om the Observations of John Abbot, with the Plants 
on which they Feed." (London, 1797. 2 vols., fol.) Besides 
these two rare volumes there are sixteen folio volumes of draw- 
ings by Abbot in the Library of the British Museum. This 
wort is of especial interest to the American student as it Illus- 
trates the early stages of many of our butterflies and moths. 

Indeed the study of insects possesses most of its interest 
when we observe their habits and transformations. Caterpil- 
lars are always to be found, and with a little practice are easy 
to raise; we wonld therefore advise any one desirous of begin, 
ning the study of insects to take up the butterflies and moths. 
They are perhaps easier to study than any other group of 
insects, and are more ornamental in the cabinet. As a scientific 
(EO) 
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Btudy we would recommend It to ladies as next to botany la 
interest and in tlie ease in which spectmeos may be collected and 
esaralaed. The example of Madam Merian, and several ladies 
in this country who liave greatly aided science by their well 
filled cabinets, and critical knowledge of the various species 
and their transformations, is an earnest of what may be 
expected from their followers. Though the moths are easy 
to study compared with the bees, flies, beetles and bugs, and 
dragon flies, yet many questions of great interest in philosoph- 
ical entomology liave been answered by our knowledge of their 
structure and mode of growth. The great works of Herold on 
tie evolution of a caterpillar; of Lyonet on the anatomy of tlie 
. Cossus ; of Newport on that of the Sphinx ; and of Siebold on 
the parthenogenesis of insects, are prooft that the moths have 
engaged the attention of some of the master minds In science. 

The study of the transformations of the m th 1 fg t 
importance to one who would acquaint him If w th th q 
tlons concerning the growth and metamorph d i f 

animals. We should remember that the very 1 m t m 
phosis" and "transformation," now so g Uy ppl d to 

other groups of animals and used in phllosoph 1 h ta y w 
first suggested by those who observed th t th m th d 
butterfly attain their maturity only by p th h 

wonderful changes of form and modes of lif 

The knowledge of the fact that all animals p th gh 
aort of a metamorphosis is very recent in physiology. More- 
over the fact that these morphological eras in the life of an 
indtvldual animal accord most unerringly with the gradation of 
forms in the type of which it is a member, was the discovery of 
the eminent physiologist Von Baer. Up to this time the trae 
significance of the luxuriance and diversity of larval forms had 
never seriously engaged the attention of systematists In ento- 
mology. 

What can possibly be the meaning of all this putting on and 
taking off of caterpillar habiliments, or in other words, the 
process of moulting, with the frequent changes in ornamenta- 
tion, and the seeming fastidiousness and queer fincies and 
strange conceits of these young and giddy insects seems hidden 
and mysterious to human observation. Indeed, few care to 
spend the time and trouble necessary to observe the insect 
thiongh ite transformations ; and that done, if oOly the larva of 
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the perfect insect can be identifled and Its form sketched how 
much was gained I A truthful and circumstantial biography, in 
all its relations, of a single insect has yet to be written! 

We should also apply our knowledge of the larval forms of 
insects to the details of their classiflcation into families and gen- 
era, constantly collating our knowledge of the early stages with 
the structural relations that accompany them in the perfect state. 

The simple form of the caterpillar seems to be a concentra- 
ti fthh t fthpft td| asy 

h t by whi h t dl tl gu h th mi gr p d th 

1 i k f th hi h d i i ill ly b 1 11 t ly 

ttldwh th frm dmhd ft frmt 
th ghly kD w Tl f mpl i tw g p f tha- 

1 A tac lik m th whi h mply ill t t d 1 D 

HrL Tt I tiji tV„tt,if 

take the different forms of the caterpillars of the Tau moth of 
Europe, which are figured by Duponchel and Godard, we find 
that tlie very young larra has four horn-like processes on the 
front, and fonr on the back part of the body. The full grown lar- 
va of the Begaiis moth, of the Southern and Middle states, is 
Tery similarly ornamented. It is an embryonic form, and there- 
fore inferior in rank to the Tau moth. Multiply these horns over 
the surface of the body, lessen their size, and crown them with 
hairs, and we have onr lo moth, so destructive to corn. Now 
take off the hairs, elongating and thinning out the tubercles, 
and make up the loss hv the increased ilze of the worm and we 
have the caterpillar of our common Cecropia moth Again, 
remove the naked tubercles almost wholly &motfh off the 
surface of the body, and contract its Icn,^ thns giving a 
greater convexity and angularity to the r ngs and we have 
before us the larva of the stately Luna moth that tops this royal 
family. Here are certain criteria for placint, these insects 
before our minds in the order that nature has placed thoni. 
We have certain facts for determininf, which of these three 
insects is highest and which lowest in the scale when we see 
the larva of the Luna moth throwing ofl sutcesnnely the lo and" 
Cecropia forms to take on its own higher features. So that 
there is a meaning in all this shifting of insect toggery. 

This ia but an example of the many ways in which both 
pleasure and mental profit may be realized from the thoughtful 
study of caterpillar life. 
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la collecting butterflies and moths for cabinet specimens, one 
needs a gauze net a foot and a half deep, with the wire frame a 
foot in diameter; a wide-mouthed bottle containing a parcel of 
cyanide of potassium gummed on the side, In which to kill the 
moths, which should, as soon as life is extinct, be pinned In a 
cork-lined collecting box carried in the coat poeltet. The 
captarea should then be spread and dried on a grooved setting 
board, and a cabinet formed of cork-lined boxes or drawers ; as 
a substitute for cork, frames with paper tightly stretched over 
them may be used, or the pith of corn-stalks or palm wood. 
Caterpillars should be preserved in spirits, or in glycerine wit* 
a, little alcohol added. 
•Some persons Ingeniously 
emptythc skins and inflate 
theoi over a flame so that 
thej may be pinned by the \ 
aide of the adult. 

Some of the most troub- 
lesome and noxious in- 
sects are found among the 
moths. I need only men- 
tion the canker worm and 
American tent caterpUlar, 
and the various kinds of 




We must not, however, 
forget the good done by 
Insects. Tliey undoubt- t^- Farasite of the American SUt Worm. 
edly tend by their attacks to prevent an undue growth of vege- 
tation. The pruning done to a tree or herb by certa'n in t ' 
undoubtedly causes a more healthy growth of the br n h and 
leaves, and ultimately a greater production <4 ftuit, Ag u a 
pollen-bearers, insects are a most powerful agency in na u e It 
is undoubtedly the f^t that the presence, of bees in o h ds 
increases the l>uit crop, and thus the thousands of mo hs 
(though injurious as caterpillars), wild bees and oth ns 
Uiat seem to Itve without purpose, are really, though w a 
it, among the best friends and allies of man. 

Uoreover, insects are of great use as scavengers u h a 
the youBg or maggots of the house fly, the mosqu to s and 
s other forms, that seem created only to vex ns when 
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in the winged state. Still a larger proportion of insects are 
directly beneficial ftoni their habit of attacking injurioua spe- 
cies, snch as the Ichnenmons (Fig. 43, the ichneumon of the 
American silk worm) and 
certain flies (Fig. 44, Ta- 
chlna); also many carniv- 
orous species of wasps 
beetles and flies, dragon 
flies and Aphis lions (Fig. ^ 
43, the lace-wlnged fljj 
«dalt, larva and eggs). 

But few, however, sus- 
pect how enormons are the 
losses to crops in this coun 
try entailed by the attacks 

of the injurious species. «, Tachina, parasite of Colorado Potato 
In Europe, the subject of Beetle, 

applied entomology has al- 
ways attracted a great deal of attention. Most sumptuous 
works, elegant quartos prepared by naturalists known the world 
er, and published at government expense, together with 
smaller treatises, have Jiequently appeared; while the subject 
is taught in the nn- 
agrleuUnral 
colleges and schools, 
especially of Gerraa- 

In the densely pop- 
countries of 
Europe, tiie losses oc- 
casioned by injurious 
insects are most se- 
verely felt, though 
46. ThB Lace winged Fly, itB Larva and Eggs. (^^ many causes, 
such as the greater abundance of their insect parasites, and the 
ta.T greater care tiken by the people to exterminate their insect 
enemies, they have not proved so destructive as in our own 

In this connection I may quote Irom one of Dr. Asa Pitch's 
reports on the noxious insects of New York, where he says: "I 
find that in onr wheat- fields here, the midge formed 59 per cent. 
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of all the insects on this grain the past summer; whilst ia 
Prance, the preceding summer, only 7 per cent, of the insects 
on wheat were of this species. In Trance the parasitic des- 
troyers amounted to S5 per cent. ; whCe in this conutry our par- 
asites form only 10 per cent." 

A true knowledge of practical entomology may well be said to 
be in its infancy in our own country, when, as is well known to 
agriculturists, the cultivation of wheat has almost been given 
up In New England, New York, Pennsylvania, Ohio and 
Virginia, ftom the attacks of the wheat mtdge, Hessian fly, 
joint worm, and chinch hug. According to Dr. Shimer's 
estimate, says Mr. RUey, in his Second Annual Report on the 
Injurious Insects of Missou i wh 1 ma b n d la ason 
able one, "in the year 1864 th f u hs of h wh at a d 
one-half of the com crop w dtylbyth chnhbg 
throughout many oxtcus d t t mp ng aim t th 
entire North- West At th annual at f in eas ae o ding 
to the United States Censn n th Stat f 111 n th wh at 
crop ought to hare been b ut hi y milU n f bu h 1 and 
the coin crop about on hunl d and thi y i ht m 11 n 
bushels. Putting the cash alu of wh t at $1 5 and tha f 
corn at 50 cents, the ash valu of tl n and wh at 

destroyed by this Insignificant little bug, no bigger than a gram 
office, in one single State and one single year, will therefore, 
according to the above figures, foot np to the astounding total 
of over seventy-three millions of doUars I " 

The imported cabbage butterfly (Pierls rapse), recently intro- 
doced from Europe, is estimated by the Abb6 Provaricher, a 
Canadian entomologist, to destroy annually two hundred and 
forty thousand dollars' worth of cabbages around Quebec. The 
Hessian fly, according to Dr. Fitch, destroyed fifteen million 
dollars' worth of wheat In New York State in one year (1854). 
The army worm of the North (Leucania unipuncta), which was 
so abundant in 18G1, from New England to Kansas, was re- 
ported to have done damage that year in Eastern Massachu- 
setts exceeding half a million of dollars. The joint worm 
(Isosoma hordei) alone sometimes cuts off whole llelds of 
grain In Virginia and northward. The Colorado potato beetle 
is steadily moving eastward, now ravaging the flelds in Indiana 
and Ohio, and only the forethought and ingenuity in devising 
means of checking Its attacks, resulting from a thorough study 



Hosted =yG00gIe 



66 A FEW WOEDS ABOOT MOTHS. 

of Its habits, will dellTei our wasted fields from its direful 
ossaalts. 

These are the Injuries done by the more abundant kinds of 
insects Injurious to crops. We should not forget that eochlVuit 
or shade tree, garden shrub or vegetable, has a host of Insects 
peculiar to It, and which, year after year, renew their attacks. 
I could ennmerate upwards of fifty species of insects which 
prey upon cereals and grass, and as many which infest our field 
crops. Some thirty well known species ravage our garden 
vegetables. There are nearly fifty species which attack the 
grape vine, and tlieir number is rapidly increasing. About 
seventy-five species make their annual onset upon the apple 
tree, and nearly an, equal number may be found upon the plum, 
pear, peach and cherry. Among our shade trees, over fifty 
species infest the oak; twenty-five the elm; seventy-five the 
walnut and over one hundred species of Insects prey p th 
pi 

Iddwmy 11 lltth all 

tyal fm 1ml dthlwfmf 

plants h a. ru t m t d mild w (t 1 tmt) 

t f fr m fl h d d m III d 11 lly Of thi 

m t 1 1 t t th fifty mill d 11 Id p b 

ably be saved l)y human exertions. 

To save a portion of this annual loss of food stuffe, fruits and 
lomber, should be the first object tif farmers and gardeners. 
When this saving Is made, farming will become a profitable and 
safe profession. But while a few are well informed as to the 
losses sustained by injurious insects, and use means to ward off 
their attacks, their effibrts are constantly foiled by the negli- 
gence of their neighbors. As illustrated so well by the history 
of the Incursions of the army worm and canker worm, it is only 
by a combination between fiirracrs and orchardists that these 
and other pests can be kept under. The matter can be best 
reached by legislation. We have fish and game laws; why 
should we not have an insect law? Why should we not frame 
a taw providing that farmers, and aU owning a garden or 
orchard, should cooperate in taking preventive measures 
against injurious insects, such as early or late planting of 
cereals, to avert the attacks of the wheat midge and Hessian 
fly; the burning of stubblo In the autumn and spring to destroy 
the joint worm; the combined use of proper remedies against 
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the can&er worm, tlic various cut worra^ and other uoxlous 
caterpillars? A law carried, outliy a proper State entomolDg 
leal constabulary, if it may be so designated wonld compel the 
idle and shiftless to clear their farms anU gardens of noxious 
animals. 

Among some of the injurious insecta repoited on by Mr Btley 
the State Entomologist of Missouri ii 
ber in the West, Ihe Piclcle worm f i hacellut i a ti ]al Fig it ) 




is P ckle Worm and Its MMh 
This is a caterpillar which bores into the cucumbers when large 
enongh to pickle, and which is occasionally found in pickles. 
Throe or four worms sometimes occur in a cucumber, and in the 
garden a single one will cause it to rot. One of the most trouble- 
some Intruders tn our graperies is the Vine dresser (Ch<»ro- 
campa pampioatrix, Fig. IT, larva and pupa; Fig. 18, adult), a 
single caterpillar of which will sometimes "strip a small vine 
of its leaves m a few nights," and occasionally nips o£f bunches 
of haif-grown grapes. 

Another caterpDlar, which is sometimes so abundant as nearly 
to defoliate the grape vine. Is the eight spotted Alypia (rig. 
49; a, larva; 6, side view of a segment). Tliis must not be 
confounded with the bluish larva of the Wood Hymph, Eudryaa 
grata (Fig. 60), which differs from the Alypia caterpillar in 
being bluish, and in wanting the white patches on tlio side of 
the body, and the more proaiiueut Jiump on the end of the body. 
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Tine Dresser Motb. 




IT. Tlue Dieaser and ChryeallB. 
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Another moth (Psycbomorplia eplmenia, Fig. 51, o, larva; 6, side 

view of a segment; c, top view of the hump), also feeds on the 

grape, eating the terminal 

buds. It is also bluish, and 

wants the orange bands on | 

the side of the body. An- 
other moth of this family is 

the American Procria (Acolo- 

ithus'Amerlcana Fig B2a lar 

Ta; 6, pupa (ocoon I e 

imago) a dirk bine nr 

with a deep orange collar j 

whose black and yellow ci 

erpUIar is gregarions (Fig ' 

68), living ui companies of a 
'dozen or more uideatmg the *^ EsM.pot(edAlypiam>lL.rv. 

softer parts of the leaves It is quite common in the Western 

and Southern States The figure represents two sepirate 
broods ot caterpillars feed 
on either side of the 
f midrib of the leaf 

But il the moths are as 
a rule the enemies of our 
crops there are the silk 
ivorms of the East and 
Southern Europe and Call 
forma which aflord the 
60 E dryas grata ^^^^^ ^^ snpport to multi 

tudes of the poorer classes and supph one of the moat valuable 

articles of clothing. Blot out the silfc worm, and we should 




.<m^ 



51. Larva of P 



^ 



remove one of the most important sources of national wealth, 
the annual revenue from the siUt trade of the world amounting- 
to »264,500,O0O. 
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Silk culture is rapidly asEuming importance in California, and 
though the Chinese silk worm has not been successfully cnlti- 
vated In the Easteru States, yet the American silk worm, Teieas 
Polypliemus (see frontispiece, male; Fig. 54, larva; SB, pnpa; 

••^L J—' ^'v''^ assured by Mr. Trouvelot, 

^^^Bli^H^^ m^ be made a source of profit. 

^^JTT^*^ mg^ This is a splendid mcm- 

Wii ^ her of the group of which 

I the gigantic A ttacus Atlas 
I of China is a type. It is 
a large, fawn colored moth 
' with a tawny tinge; the 
caterpillar is pale green, 
and Is of the size Indicated 
in the cut. Mr. Trouvelot says that of the several kinds of silk 
worms, the larva of the present species alone deserves atten- 
tion. The cocoons 
of Platysamia Ce- 
cropla may be ren- 
dered of some 
commercial value, 
as the silk can be 
carded, but the 
chief objection is 
the difficulty of 
raising the larva. 
"The Polyphe-' 

a strong, dense, 

which Is closed at 
each end, while 
the silk has a very 
strong and glossy 
fibre." Mr. Trou- 
velot, ftom whose 68. Larva of American Procrie. 

Interesting account in the first volume of Uie "American Natu- 
ralist" we quote. Bays that in 1865 " not less than a million could 
be seen feeding in the open air upon bushes covered witi a net ; 
five acres of woodland were swarming with caterpillar life." 
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The bushes were scrub oaks, the worms being protected by a 
net. After meeting with such great success Mr. Trouvelot lost 
all his worms by pebrine, the germs being imported in eggs 
receivad from Japan through M. Gu^rin-MfineviJie of Paris, 
Enough, however, was done to prove that silk nosing can be 
carried on profitably, when due precautions are taken, as tar 
north as Boston. As this moth extends to the tropics, it can be 
reared with greater facility southwards. Tha cocoon is strong 
and dense, and closed at 
each end, so that the 
thread is continuous, 
while the silk has a very j 
strong and glossy fibre, 

Neit in value to the 
American silk worm, is 
the Ailanthas sUk worm 
(Samia Cynthia) a spe- 
cies allied to our Callo- 
samia Fromethea. It 
originated from China, 
where it is cultivated, 
and was introduced Into 
Italy in 18S8, and thence 
spread into France, where 
it was introduced by 
M. Gu£iin-M6neville. Its 
Silk is said to be ranch 
stronger than the flbre of 
cotton, and is a mean be- 
tween fine wool and ordi- 
nary silk. The worm is 
very hardy, and can be 
reared In the open air 
both in this country and 
in Europe, The main 
drawback to its culture is 
the UlfllcuUy in unreeling the tough cocoon, and the shortness 
of the thread, the cocoon being open at one end. 

The yama-mM moth (Anthercea Yama-mai) was introduced 
into France from Japan in 1861. It is closely allied to the 
,Foiyphemus moth, and its caterpillar also feeds on the oak. Its 




D SJlfc Worm. 
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sltk is said to be quite brilliant, but a little coarser and not so 

strong as that of the Boniby^ mori. The Pemy silk worm ia 

extensively cultivated by the Chinese in Mancliouria, where It 

^^^^^^^^^ feeds on the oak. Ita-sUk Is 

J^^^^RhK^^*^^ coarser than that of the com- 

^SIH^^H I fi^^ih '""" ^'^^ worm, but is yet flne, 

VB^SE^^mSwv^ strong and glossy. Bengal has 

^BlHl^^^^Uv^ furnished the Tussah moth, 

^^^^^^^^^^^^^^BMjl which lives in India on the oak 

^^^^^H^^^BI^^ and a variety of other trees. It 

06. Cliryflftlis of American Is largely raised in French and 

Silt Worm. English India, according to 

Nogu6s, and Is used in the manuflicture of stuffs called corahs. 

The last kind of importance is the Arrhindy silk worm, from 

India. It has been naturalized in France and Algeria by M. 

Gufirm-Mfineville, who has done so much in the application of 

entomology to practical life. It is closely allied to the Cynthia 

or Ailanthus worm, with the same kind of silk and a simitar 

cocoon, and feeds on the castor oil plant. 

The diseases of silk worms naturally receive much attention. 
Like those afflicting mankind, tliey arise l^om bad air, resulting 
from too close confinement, bad food, and other adverse causes. 
The most fatal and wide-spread disease, and one which since 
1854 has threatened the extermination of silk worms in Europe, 
Is the pebrine. It is due to the presence of minute vegetable 
corpuscles, which attack both the worms and the eggs. It 
was this disease which swept off thousands of Mr Trouvelofa 
Polyphemus worms, 
andput asudden ter- 
mination to his im- 
portant experiments, 
the germs having 
been implanted In 
eggs of the Yama-j 
ma'i moth imported] 
from Japan by M. 
Gu6rin.M6neviIle, 
and which were probably 

Though the disaster happened several years since, he tells v 
that it will bo useless for him to attempt the raising of silk 
worms in the town where his establishment is situated, as the 
germs of the disease are most difficult to eradicate. 




they passed through Paris. 
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So direftil in France were the ravages of this disease that two 
of tlie moat advanced naturalists In France, Qnatreftigea and 
Pastenr, were commissioned by the Froncli government to inves- 
tigate the disease. Pasteur found that the infected eggs dlfil^rcd 
in appearance ftom the sound ones, and could thus be sorted 
out by aid of the microscope and destroyed. Thus these inves- 
tigations, carried ou year after year, and seeming to the Igno- 
raut to tend to no practical end, resulted in saving to France 
her sili culture. During the past year (1871) so successful has 
his method proved that a French scientific jonmal expresses the 
hope of the complete reestablish ment and prosperity of tills 
great industry. A single person who obtained in 1871 in his 
nurseries 30,000 ounces of eggs, hopes the next year to obtain 
1(X),000 ounces, ftom which he expects to realize about one mil- 
lion dollars. 




Tlie FoCato CaterpiUar. 
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CHAPTER V. 

THE CLOTHES MOTH. 

For over s fortnight we once enjoyed the company of the 
caterpillar of a common clothes motb. It is e. little pale, deli- 
cate worm (Pig. 67, magnified), about the size of a darning 
needle, and rather less tlian half on inch In length, with a pale 
horn-colored liead, the ring next the head being of the same 
color. It has sixteen feet, the first sis of them well developed 
and constantly in use to draw the slender body in and out of its 
case. Its head is armed with a formidable pair of jaws, with 
which, like a scythe, it mows its way through thick and thin. 

But the case is the most remarkable ft 1 th h' t ry 
of this caterpillar. Hardly has the helpl 1 y w rm b k 

ont of the egg, previously laid In some H g rm t f fu 
wool, or perhaps In the haircloth of a f wh it b fei 
to make a shelter by cutting the woolly fib ft h 

Into bits, "which it places at each end in s i 1 y d 

joining them together by silken threads, c» tra t yl dfi 1 
tube (Fig. 58) of thick, warm felt, lined with w th th fl t 
slik the tiny worm can spin. The case is t p 1 tl 1 d i 
cal, being flattened slightly in the middle, d t t I littl 
just before each end, both of which are alw y fc pt p TI 
case before us is of a stone-gray color, with a black stripe along 
the middle, and with rings of the same color round each opening. 
Had the caterpillar fed on blue or yellow cloth, the case would, 
of course, have been df those colors. Other cases, made'by 
larvte which had been eating loose cotton, were quite irregular 
in form, and covered loosely with bits pf cotton thread, which 
the little tailor had not trimmed off. 

Days go by. A vigorous course of dieting on its feast of 
(64) 
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■wool has Jtiven stature to our hero. His case has grown uncom- 
fortably email. Shall he leave it and mate another? No house- 
wife Is more prudent aucl saving. Out come those sciasor-jaws, 
and, lo ! a rearful rent along each stUe of one end of the case. 
Two wedge-shaped patches mend the breach; the caterpillar 
retires for a moment and reappears nt the other end ; the scis- 
sors are once more pulled out; two rents appear, to be filled up 
by two more patches or gores, and our caterpillar ouce again 
breathes more freely, laughs and grows ftit upon horse hair and 
lambs' wool. la this way he enlarges his case till he stops 
growing. 

Oitr caterpillar seeming to be fnll-grown, and apparently out 
of employment, we cut the cud of his case half off. Two or 
three days after, he had mended it from the inside, drawing the 
two edges together by silken threads, and, though ho had not 
touched the ootside, yet si 
neatly were, the two parts 
joined together that we ! 
to search for some lii 
with a lens, to find the si 

To keep our friend busy & 
during the cold, cheerier 
weather, for it was mid 
winter, we next cut a third 
of the case entirely off. No 5'' 5^- 

thing daunted, the little fel- ^'"' > ^^ ^^' "' "^ '^' "'^^ """■■ 
low bustled about, drew in a mass of the woolly fibres, fllling 
up the whole month of his den, and began to build on afresh, 
and from the InSide, so that the new-made portion was smaller 
than the rest of the case. The creature worked very slowly, 
and the addition was left in a rough, unfinished state. 

We conld easily spare these voracious little worms hairs 
enough lo serve as food, and to afford material for the construc- 
tion of their paltry eases; but that restie.ss spirit that over 
urges on al! beings endowed with life and the power of motion, 
never forsakes the young clothes moth for a moment. He 
will not be forced to drag bis heavy case over rough hairs and 
furay wool, hence with his keen jaws. he cuts his way through. 
Thus, the more he travels, the more mischief he does. 

After taking his fill of this sort of life he changes to a chrys- 
alid (Fig. 50), and soon appears as one of those delicate, tinj'. 
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60 THE CLOTHEB MOTH. 

demure moths that fly in such numbers from enrly in the spring 
until the autumn. 

Very many do- not recognize these moths in their perfect 
stage, so small are they, and vent their wrath on Ihose great 
millers that fly around lampa in warm summer evenings. It 
need scarcely be said tliat these large millers are utterly guilt- 
less of any attempts npou our wardrobes ; they make their 
attacks In a more open form on our gardens and orchards. 

We will give a more careful description of the clothes moth, 
which was found in its different stages June I2th in a mass of 
loose cotton. The larva is white, with a tolerably plump boily, 
which tapers slightly towards the tall, while the head is much 
of the color of gum-copal. The rings of the body are thickened 
above, especially on the thoracic ones, by two transverse thick- 
ened folds. It is one-aflh of an inch long. 

The body of the chrysalis, or pupa, is considerably curved, 
with the head smooth and rounded. The long antennte, together 
with the hind legs, which are folded along the breast, reach to 
the tip of the hind body, on the upper surface of each ring of 
which Is a short transverse row of minute spines, which aid the 
chrysalis in moving towards the mouth of its case, just before 
the moth appears. At first the chrysalis is whitish, but just 
before the exclusion of the moth becomes the color of varnish. 

TVhen about to cast its pupa skin, the skin splits open on the 
back, and the perfect Insect glides out. The net is so qnickly 
over with, that the observer has to look sharp to observe the 
different steps in the operation. 

Our common clothes moth (Tinea flavifrontellft. Fig. 60) is 
of a uniform light-baff color, with a silky iridescent lustre, the 
hind wings and abdomen being a little paler. The head is 
thickly tufted with hairs and is a little tawny, and 
the upper side of the densely hirsute feelers (palpi) 
* is dusky. The wings are long and narrow, with the 
most beautiful and delicate long silken fringe, which 
60. Clotbaa Increases in length towards the base of the wing. 
Moth. They begin to fly in May, and last all through the 

season, fluttering with & noiseless, stealthy flight in our apart- 
ments, and laying their eggs in our woollens. 

Successive broods of the clothes moth appear through the 
In the autumn they cease eating, retire within their 
d early in spHng assume the chrysalis state. 
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There are several allied species whicli have much the same 
habits, except that they do not all coDstruct cases, bnt eat car- 
pets, clothing, articles of food, grain, etc., and objects of natu- 
ral history. 

Careful housewives are not much afflicted with these pests. 
The slovenly and tiiriftiess are overrun with them. Early in Jane 
woollens and fiirs should be carefully dusted, shaken and beaten. 
Dr. T. W. Harris states that "powdered bloclt pepper, strewed 
under the edge of carpets, is said to repel moths. Sheets of 
paper sprinkled with spirits of turpentine, camphor in coarse 
powder, leaves of tobacco, or shavings of Russia leather, should 
be placed among the clothes vrhen they are laid aside for the 
summer ; and furs and other small articles can be kept by being 
sewed in bags with hits of camphor wood, red cedar, or of 
Spanish cedar ; while tiie cloth lining of carriages can be secured 
forever from the attacks of moths by being washed or sponged 
on both sid^s with a solution of the corrosive sublimate of mer- 
cury In alcohol, made jnst strong enough not to leave a white 
stain on a black feather." The moths can be most readily killed 
by pouring benzine among them, though its use must be mueh 
restricted, from the disagreeable odor 'which remains. The 
recent experiments made with carbolic acid, however, convince 
us that this will soon take the place of other snbstuices aa a 
preventive and destroyer of noxious insects. 




The Juniper Sickle-wing. 
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CHAPTER VI. 

THE MOSQUITO AND ITS FKIENDS. 



Tub subject of flies becomes of vnst moment to a Pharaoh, 
whose ears are dinned with the buzz of myriad winged plagues, 
mingled with angry cries fl'oin malcontent and fly-pestered sub- 
.ieets; or to the siiromer traveller in northern It^DcIs, jvheri: 
tlicy opposu a stronger barrier to his explorations than the lortl- 
est mountains or the broadest streams; or to the African pio- 
neer, whose cattle, hfs main dependence, are stung to death by 
the Taetze fly; or tlie farmer whose eyes on the eweniug of a 
warin spring day, alter a placid contemplation of his growing 
acres of wheat blades, snddenly deteclH to dismay cloads of the 
Wiieat midge and Hessian fly hovering over their swaying tops. 
Tiie SLibJect, indeed, has In stich cases a national importance, 
and a tew wonis regarding the main points In the bublts of flies 
— how they grow, how they do not grow (after asanmlrig the 
winged state), and how they Itite; for who has not endured the 
smart and sting of these dipterous Shylocks, that almost tor- 
ment ns out of our existence while taking their drop of our 
heart's blood — may be welcome to our readers. 

The Mosquito will be our flrst choice. As she leaps off from 
her light bart, the cast chrysalis sliin of her early life beneath 
the waters, and sails away in the sunlight, her velvety wings 
ft-ingcd wUli silken hairs, and her neatly ijodicod trim figure 
(though her nose is rather salient, considering that it is lialf ns 
long as her entire body), present a beauty and grace of form and 
movement qnito unsurpassed by her dipterous allies. She draws 
near and softly jillglits upon the hand of the charmed beholder, 
subdues her trumpeting notes, folds her wicgsnolselessly upon 
lier back, d.iintily suts down one foot after the other, and with 
(G8) 
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THE MOSQUITO. 69 

an eagerness chasteoed by the most refined delicacy for the 
feelings of her victim, and with the air of Velpeau redivlvus, 
drives through crashed and bleeding capillaries, shrinking nerves 
and injured tissues, a many-bladed lancet of marvellous fine- 
ness, of wonderful complesity and fitness. While engorging 
herself with our blood, we will examine uudcr the microscope 
the mosquito's mouth. The head (Fi^'. 61) Is ronnded, with 
the two eyes occupying a large part of the surface, and nearly 
meeting on the top of the head. Out of the forehead, so to 
speak, grow the long, delicate, hairy antennas (a), and just be- 
low arises the long beak which consists of the bristle-like max- 
ill£G (mx, with their palpi, nyi) and mandibles (m), and the 
single halr-llke labrura, 
these five bristle-like or- 
gans being laid in the hol- 
lowed lablnm (_l). Thus 
massed Into a single awl- 
like beak, the mosquito, 
■without any apparent effort, 
thrusts them all except the 
labinm into the fiesh. Her 
hind body may be seen fill 
witl th red hi d 
!l i I q ts d tl 
t hd w it t 
gl hly 



I 



d J 



p t. it h lightly tl gl 
a very robust person may 
not notice the Irritation, or i 
though if weakened by disei 




ei. Head of the Mosqalto. 

c delicate individual if ai 

ir if stung In a highly vascular 



and sensitive part, such as the eyelid, the bite becomes really 
a serioQs matter. Multiply the mosquito a thousand fold, and 
one flees their attacks and avoids their haunts as he would a 
nest of hornets. Early in spring the larva (Fig. 62, 4) of the 
mosquito maybe found in pools and ditches. It remains at 
the bottom feeding upon decaying matter (thus acting as a 
scavenger, and in this state doing great beneflt in clearing 
swamps of miasms), until it rises to the surface for air, which 
it inhales through a single respiratory tube (b) situated near 
Mie tail. When about to transform Into the pupa state, it 
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contracts and enlarges anteriorly near tlic middle, the larval 
skin is thrown off, and the Insect appears in quite a dltTerent 
form (Fig. 6a, n). The liead and thorax are massed together, 
the rudiments of the month parts and or the wings and legs 
being folded upon the breast, while there are two broatliing 
tubes (d) situated upon 
the back InsteM of the 
tail, which ends In two 
broad paddles (a) ; so that 
it comes to the surface, 
head foremost instead of 
tail tli'st, a position ac- 
cording better with its 
Increased age and expe- 
rience in pond life. In a 
few days the pupa skin is 
cast; the insect, availing itself of its old habiliments as a ruft 
upon which to float while Its body is drying, grows lighter, and 
lis wings espand for its marriage flight. The males are beau- 
tiful, both physically and morally, as they do not bite; their 
manners are more retiring than tliose of their stronger minded 
partners, as they rarely enter our dwellings, and live unnoticed 
in the woods. They may be easily dlatlnguished from the 
females by their long miixlllary palpi, and their thick, bushy, 
IViatliered antenna. The female lays her elongated, oval eggs in 
a boat-shaped mass, which floats on the water. A mosquito 
lives tliree or four weeks in the water befoi'e changing to the 
adult or winged stage. How many days they live In the latter 
state we do not know. 

Our renders will understand, then, that all flies, like our mos- 
quito for example, grow while in the larva and pupa state, and 
itfter then acquire toiaga do not grow, so that the pmall midges are 
not yonng mosquitoes, but the adult wiiiged forms of an entirely 
diiferent species and genus of fly; and the myriads of small flies, 
eoinmonly supposed to be the young of larger flies, are adult 
forms belonging to different species of different genera, and per- 
haps of difl'erent families of the suborder of Diptera. The typi- 
cal species of the genus Cnles, to which the mosquito belongs, 
is Culex pipiens, described by Linuieus, and there are already 
over thirty North American species of this genus described in 
various works. Few insects live in the sea, hut along tlie const 
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of New England a small, slender white laira (Fig. G8a, magnlflcU, 
and head gvt>atly enlarged ; Fig, 6i, pupa aod fore foot of larva, 
showing the hooks), whose body is no thicker than a knitting 
needle, lives between tides, and has even been dredged at n 
depth of over a iinndrecl feet, which transforms into a yellow 
mosquito- like fly 
(Fig. 65, with 
Lead of the fu- 
uiiile, magnified) 

me use nnmbers, 

I Iiave called it 

provisionally 

{'hironomus oce- 

anicns, or Ocean 

gnat. The larvjc 

of other species 

have been found 

by Mr.'S. I. 

Smith living at (iS. Oseun Gaa!. 

great depths in our Northern lakes. These kinds of gnats are 

usually seen early in spring hovering in swarms In raid air. 

The strange fact has been discovered by Grimm, a RwBsian 
naturalist, that the pupa of a feathered gnat Is capable of laying 
eggs which produce young during the summer i 
to this It had been discovered that a larva of 
% gnat (Fig. 
iggs from which 
the yonug are pro- 
. duced) whith lives 
• under the bark of 
. trees in Europe.al- 
so produced young [ 
born alive. 

The Hessian fly 
0.1. Larva of 0:-e!Ln Gnat. (pig. 07^ a, larva; 
b pupa; c, stalk of wheat Injured by larvte) «. Pupa of Titean 
and Wheat midge, which are allied to the *^"^'- 

mosquito, are briefly referri^d to in the calendar, so that we pass 
over tlieae to consider another pest of our forests and prairies. 
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The Black fly is even a more formidable pest than the mos- 
quito. In the northern, subarctic regions, it opposes a barrier 
against travel. The Labrador fisherman spends liis summer on 
the sea shore, scarcely daring to penetrate the Interior on ao- 
count of the swarms of these flies. Daring a 
summer residence on this coast, we sailed up the 
Esquimaux river for six or eight miles, spending 
a few hours at a house situated on the bank. 
The day was warm and but little wind blowing, 
and the swarms of blflclc files were absolutely 
terrlflc. In vain we fi^antlcallj waved our net 
among them, altnred by some rare moth ; after 
making a few desperate charges in the face of the 
I _^ \ ,Ti tl'i'^iStag pests, we had to retire to the house, 
\.SZZl where theVlndows actually swarmed with them; 

, but here they would fiy In our faces, crawl under 
one's clothes, where they even remain and bite 
in the night. The children in the house were 
sickly and worn by their unceasing torments ; 
and the shaggy Newfoundland dogs wh«se thick 
coats would seem to be proof against their bites 
ran ^om their shelter beneath the bench and 
dashed into the river, their only retreat. In 
cloudy weather, unlike the mosquito, the black 
fly disappears, only flying when the sun shines. The bite of 
the black fly is often severe, the creature leaving a large clot 
of blood to mark the scene 
of its surgical triumphs. 
Prof. E. T. Cos, State 
Geologist of Indiana, 1 
sent us specimens of 
much larger fly, whicli 
Bnron Osten Satken rifcr"! 
to this genua which is 
called on the pruries 
nbcre it is said to bite 
hordes to death the Buf 
filo ^nat 'W estwood 
states that an allied fiv 
(Khagio Columb'ischensis) i« one of the greatest scourges of 
man and beast in Hungary where it has been known to kill 
cattle 



gaU larva. 
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OS, Black Fly. 



The Simuliura molestum (Fig. 68, eDlarged), as the black By 
Is called, lives during the larva state in the water. The larva 
of a r^bi-ador species (Fig. G9, enlarged) which we found, is 
about a quarter of an inch long, and of the appearance here indi- 
cated. The pupa is also aqnitic, baviu^ long respiratory fila- 
ments attached to eich aide of the 
front of the thorax According to 
Westwood, " the posterior part of it^ 
body is enclosed in a seinio^al mem 
branous cocoon, which is at iiist formed 
by tlie larva, the anterior part of which 

is eaten away before 

ehanfiing to a pupa, so as 

to be open in iVont. The 

imico is produced beneath the snrface of the water, 

its lino 'silky covering serving to repel the action 

of the water." 
Multitudes of a long, slender, white v 

olten be found living In the dirt, and ai 

luii^ ftom wounds in the elm 

Irct Two summers ago we 

discovered some of these lar- 

1 le and on rearing them found 

thit thty Mere a species of 

Mvcetobia (Fig. 70; a, larva; 

6, pupa) The larva is remark- 
able for having the abdominal 

segments divided into two 
the hi d m h 
th Die io d 
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little over a tlii'd of a 


nnhTleppee T # 


Here lound "tlckln o 


ut n n lie bl # 


numbers from the t e 


b ing an ho d 1 J * 


the little spines at he 


t 1 Th h d ™- MyooWbia. 


square, ending in two 


1 o n and b b dy is straiglit and 


covered with spin s e 


p ily to a d le end of the tail. 


They were a fifth f a 


a h in 1 „th The last of June the 



flies appeartd, somewhat rcsemblin^ ^nats, and abont a Hoe 
long. The worms continued to infest the tree for six weeks, the 
flies remaining either upon or near It. 



Hosted =yG00gIe 



74 THE MOSQUITO AND J 

We now come to that terror of oar equine Weods, the Horse 
fly, Gad, or Breeze fly. In its larval atatP, some species live in 
water, and in damp places under stones and pieces of wood, 
and others in the earth away from water, where they feed on 
animal, and, probably, on decaying matter. Mr. B. D. Walsh 
found an aquatic larva of this geuus, which, within a short time, 
devoured eleven water snails. Thus at this stage of existence, 
this fly, often so destructive, even at times killing our horses, is 
beneficial. During the hotter parts of summer, and when the 
sun is sltiplng brightly, thousands of these Horse flies appear 
on our marshes and inlaud prafrles. There are many different 
kinds, over one hundred species of the genus Tabanus alone, 
living In North America. Our most common species is the 
"Green head," or Tabanus llneola. When about to bite, it set- 
tles quietly down upon the hand, face or 
foot, it matters not which, and thrusts its 
formidable lancet-like Jaws deep into the 
flesh. Its bite is very painful, as we can 
testily from personal experience. We were 
told during the last summer that a liorse, 
which stood festened to a tree in a Held 
near the marshes at Rowley, Mass., was 
bitten to death by these Green heads; and 
it is known that horses and cattle are occa- 
71. Moiith Farts of slonally killed by their repeated harassing 
bites. In cloudy weather they do not fly, and 
they perish on the cool frosty nights of September, The Ttmb, 
or Tsetze fly, is a species of this group of flies, and while it 
does not attack man, plagues to death, and Is said to poison by 
Us bite, the cattle in certain districts of the Interior of Afi-ica, 
thus almost barring out explorers. On comparing the moutli- 
pai-ts of the Horse fly (Fig. 71, mouth of T. lineola), we have 
all the parts seen in the mosquito, but greatly modified. Like 
the mosquito, the females alone bite, the male Horse fly being 
harmless, and frequenting flowers, living upon their sweets. 
The labrum {lb), mandibles Cm) and maxtUce (nix), are short, stiff 
and lancet-like, and the maxillary palpi (mp; a, the five termi- 
nal joints of the antennie) are large, stout, and two-joLnted. 
While the jaws (both maxilla! and mandibles) are thrust Into 
the fiesh, the tongue (I) spreads around the tube thus formed by 
the lancets, and pumps up the blood flowing ftom the wound, by 
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aid of the sucking stomach, or crop, being a sac appended to the 
throat. Other Gad flics, bat much smaller, though as annoying 
to ua In woods and fields, are the species of Golden eyed flies, 
Chrysops, which fly and buzz interminably about our ears, often 
taking a sudden nip. They plague cattle, settling upon them 
and drawing their blood at theit leisure. 

We turn to a comparatively unknown insect, which has occa- 
sionally excited some distrust in the minds of housekeepers. It 
is the carpet fly, Scenopluus pallipes (Fig. 72), which, in the- 
larva state, 
found under c 
pets, on which it 
is said to feed. 
The worm (Fig. 
73) has a long, 
white, cylindrical 
body, divided into 
twelve segments, 
exclusive of the 
head, while the 
flrst eight abdom- 
ln.l .egmenM ar. «■ "•'">■ "'■ 

divided by a transverse suture, so that there appear to be seven- 
teen abdominal segments, the sutures appearing too distinct in 
the cut. Mr. F. G, Sanborn has reared the fly, here flgurod, 
from the worm. The larva aJso lives in rotten wood ; 
it is too scarce ever ta prove very destructive in 
houses. Either tliis or a similar fly was once found, 
we are told by a selcntlflc friend, in great numbers in 
a"rat" used in dressing a young lady's hair; the 
worms were living upon the hair stuffing. 

One of the most puzzling objects to the collector 
of shells or Insects, is the almost spherical larva of 
Microdon globosus (Fig. 7t). It is flattened and 
smooth beneath and seems to adhere to the under 
side of stones, where it might be mistaken for a 

"■worm"^ The Syrphus fly, or Aphis eater, deserves more than 

the passing notice which we bestow upon it. The 

maggot (Fig.. 75, in the act of devouring an Aphis) is to be 

sought for established in a group of plant lice (Aphis), which it 
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seizes by means of the long estenslblo front part of tlie body. 
The adult fly (Fig. Tfi) Is gayly spotted and banded with yellow, 
resembling- closely a. wasp. It frequents flowers. 

The singular rat-tailed pupa-case of Erlstalls (Fijt. 77) lives 
in water, aad when in want of air, protrudes Us long respiratory 
tube out into the air. V/'d present the figure of an allied fly, 
Merodon Bardus (Fig. 78 ; o, puparinm, natural size). We will 




not dcBcrihe at length the fly, as the admirable drawings of Mr. 
Emerton cannot f^il to render it easily recogniiable. The larva 
is ranch' like the pnparitim or pupa case, here figured, which 
closely resembles that of Eristalis, In possessing n Jong respira- 
tory filament, showing that the maggot undotibtedlj lives in the 




73. Rat.Milea riy and its Pupa, 
water, and when desirous of breathing, protrudes the tube out 
of the water, thus drawing in air enough to fill its internal res- 
piratory tubes (trachea). The Merodon Narcissa probably lives 
in the sail, or in rotten wood, as the pupa-case has no respira- 
tory tube, having instead a very short, sessile, truncated tube, 
scarcely as long as it Is thick. The case itself is cylindrical, and 
rounded alike at each end. 
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We now come to the Bot flies, wiiicU are among the most 
extraordinary, In their habits, of all insects. Tho history of the 
Bot flies Is In brief thus. The adult two-winged fly lays its eggg 
on the exterior of the animal to be infested. They are conveyed 
into the interior of the host, wliere tliey hatch, and tlie n 
maggot lives by suoliing iu the purulent 
matter, caused by the irritation set up by 
its ppesence in its host; or else the worm 
itself, after hatching, bores under the skin. 
When fully (jrown, It quits the tiody and 
finishes its transformation* to the fly-st 
under ground. Many quadrupeds, from 
mice, squirrels, and rabbits, up to the i 
horse, and even the rhinoceros, suffer from , 
their attacks, while man himself is : 
exempt. The body of the adult fly Is stout 
and hairy, and it Is easily recognized by 
having the opening of the mouth very small, 
the mouBi-parts being very rudimentary. 
The larvte' are,- !n general, thick, fleshy, 
footlesa grubs, consisting of eleven geg- '""*'""" "''™'' 
ments, exclasive of the head, which are covered with rows of 
spines and tubercles, by which they move about within the body, 
thus Irritating the animals 
n which they take up their 
abode. The breathing pores 
(stigmata) open in a scaly 
plate at the posterior end 
of the body. The mouth- 
« parts (mandibles, etc.) of 
the subcutaneous larva* con- 
sist of fleshy tubercles, while 
1 those species which live 
a the stomachs and ftontal 
inuses of their host, they 
are armed with horny hooks. 
The larvie ai.tain, their full 
™. nuiBc 01.1, rij. ^.^^ after moulting twice. 

Just before assuming the pupa state, the maggot leaves its pecu- 
liar dwelling place, descends into the ground and there becomes 
a pupa, though retaining Its larval skin, which serves as a pro- 
tection to it, whence It Is called a "pnparium." 




Hosted =yG00gIe 



78 THE MOSQllTO i^D 

Several well authenticated instances are on record of a species 
of hot fly 1 ihab ting the body of man in CentnC and Soutli 
America pr daclng painful tomors nndt.r the skin of the arm, 
legs and abdomen It is st 11 un kr lispute whether this human 
bot fly IS a true or a.cldcntal para'^ite, the more probable opin- 




1. Bot Fljr 

ion being that its proper host is the monkey or dog. In 
Cayenne, this revolting grnb is called the Ver macaque (Fig. 79) ; 
In Para, Ura ; in Costa Rica, Torcel ; and in New Granada, Gasano 
pelndo, or Nuche. The Dermatobia noxlalis, supposed to be the 
Ver moyocuil of the inhabit- 
ants of Mexico and New Gra- 
nada, lives beneath the skin of 
fthe dog. 
The Bot fly of the 
horse, (Gastrophilua 
cqnl, Fig, 80 and lar- 
va), is pale yellowish, 
spotted with red, with 
short, grayish, yellow 
ta. 8heep hairs, and the wings 
Bot. ar« banded with red- 
dish. She lays her eggs upon 
the knees of the horse. They 
where the larva lives from May until October, and when full 
grown are found hanging by their month hooks on the edge of 
the rectum of Ihe horse, whence they are carried out In the 
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eicremont. The pnpa state lasts Tor tliirty or forty days, and 
the perfect fly appears the nest season, from June until October. 

The Bot fly of the ok (Hypoderraa bovis, Pig. SI, and lar- 
va), is black aud densely hairy, and the thorax Is banded with 
yellow and white. The larva is found during the raonth of May, 
and also In saramer, living in tumors on the hacks of cattle. 
When fully grown, which is generally in July, they make their 
way out and fall to the ground, and live in the pupa-case from 
twenty-six to thirty days, the fly appearing from May until Sep- 
tember. It is found all over the world. The CEstrus ovis, or 
sheep Bot fly (Fig. 83, larva), is of a dirty ash color. The 
abdomen is marbled with yellowish and white flecks, and Is 
hairy at the end. This species of Bot fly is larvlparous^ i. e., 
the eggs are hatched within the body of the mother, the larvse 
being produced alive. M. F, Braacr, of Vienna, the author of 
the most thorough work wc have on these flies, tells me that he 
knows of but one other Bot fly (a species of Cephanomyla) 
Which produces living larvie instead of eggs. The eggs of cer- 
tain other species of Bot flies do not hatch until three or foirr 
days after they are laid.' The larvffi of the sheep Bot fly live, 
during April, May and June, In the frontal sinus of the sheep, 
and also in the nasal cavity, whence they ftill to the ground 
when fully grown. In twenty-four hours they change to pupie, 
and the flies appear during the summer. 

We also figure the Cuterebra bnccata (Fig. 83; a, side view,) 
which resembles in the larval state the ox Bot fly. Its habits 
are not known, thongh the yonng of other species infest the 
opossum, squirrel, hare, etc., living lu subcutaneous tumors. 



1^ 



The banded lAth&eo&es. 
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CHAPTER VII. 



THE HOUSE I 



i AltlES. 



The common House fiy, Musea domc^tica, scarcely needs an 
introduction to any one of our readers, and ita countenance Is so 
weJt known that we need not present a portrait here. But a 
study of the proboscis of tlic fly reveals a wonderful adapta- 
bility of the mouth-parts of this Insect to their nses. We have 
already noticed the most perfect con- 
dition of these parts as seen in tlie 
horse fly. In the proboscis of the 
house Hy the hard parts are obsolete, 
and Instead we have a fleshy tongne- 
like organ (Fig. 84), bent up beneath 
the head when at rest. The maxilliB 
are minute, their palpi (mp) being 
single- jointed, and the mandibles (m) 
are comparatively useless, being very 
short and small, compared with the 
lancet-like jaws of the mosquito or 
horse fiy. But the stracture of the 
tongue itself (labium, I) Is most curi- 
ous. When the fly settles upon a 
t object, It unbends its tongue, 
extends it, and the broad knob-like end divides into two broad, 
flat, muscular leaves (J)> which thus present a sucker-like sur- 
face, with which the fly laps up liquid sweets. These two 
leaves are supported upon & framework of tracheal tubes. In 
the cut given above, Mr. Emerton has fiilthfully represented these 
modified tracheie, which end in halvs projecting externally. 
(80) 




-parts of the 



lump of sugar or other s 
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Tlius the inside of this broad Qcshy expansion is rough tike a 
rasp, and as Newport states, "is easily employed by the Insect 
in scraping or tearing delicate surfaces. It is by means of this 
curious structure that the busy honse fly occasions much mis- 
chief to the covers of our books, by scraping off the albuminous 
polish, and leaving tracings of its depredations in the soiled and 
spotted appearance which it occasions on them. It Is by means 
of these also that it teases us in the heat of summer, when It 
alights on the hand or face to sip the perspiration^s it esudes 
from, and is condensed upon, the skin." 

Every one notices that house flies are most abundant around 
barns In Aogust and September and it is in the ordure of sta- 
bles that tlie early stages of this insect are passed No one 
his trice 1 the transformations of 
this fl( In our country but we copy 
from Bonche s work on the trans 
formations of Insects the rather 
mde figures of the larva (Fig b5) 
and papa case ( i) of the Musca 
domeatica of Europe which ia sap 
posed to be our '.peclci Bouch^ 
states that the larva is cylindrical, 
rounded posteriorly, smooth and shin- 
ing fleshy, and yellowish white, and 
four lines long. The pupa-case, or 
pnparium is dark reddish-brown, and 
three lines In lengtli. It remains in 
the pupa state from eight to fourteen 86. Larvaof 
da^s In Europe it Is preyed npon ^■ 

by minute ichneumon flies (Chalcids). The flesh fly, Mnaca 
Cfesar, or the Blue bottle fly, feeds upon decaying animal mat- 
ter. Its larva (Fig. Hb) Is long, cylindrical, the head being 
pointed, and the body conical, the posterior end being squarely 
docked. The lai-va of* Sargua-like form which feeds on ofi^il, 
transforms Into a flattened pupa-case (Fig. 87), provided with 
long, scattered hairs. The House fly disappears in autumn, at 
the approach of cold weather, though a few Individuals pass 
through the winter, hibernating in houses, and when the rooms 
are heated may often be seen flying on the windows. Other 
species fly early In March, on warm days, having hibernated 
under leaves, and the bark of trees, moss, etc Am allied spe- 
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cles, the M. romitoria, is the Meat fly. Closely allied are the 
parasitic species of Tachlna, whicli live within the bodies of 
caterpillars and other insects, and are among the most beneflcial 
3 they prey on thousands of injurious caterpillars. 
Another fly of this Muscld group, the Idia . 
Bigoti, according to Coquerel and Mondiere, 
produces In the natives of Senegal, hard, red, 
fluctnating tnmors, in which the larva resides. 
Many of the smaller Muscids mine leaves, 
'running galleries within the leaf, or buiTOwing 
In seeds or under the bark of plants. We have 
often noticed blister-like swellings on the 
barlr of tho willow, which are occasioned by a 
cylindrical, short, fleshy larva (Fig. 88 a, much 
enlarged), about a line inlength, which changes 
to a pupa within the old larval tikin, assuming 
S7. Lurvn of a the form here represented (Tig. 886), and about 
Sirgus-llko fly. the last of June changes to a small black fly 
(Fig. 88), wliich Baron Osten Sacken refers doubtfully to tho 
genus Loncbiea. 

The Apple midge frequently does great mischief to apples 




after they are gathered. Mr. F. G. Sanborn a 
tenths of the apple crop in Wrentham, T 
by a fly supposed to be the Molobrus i 




vere destroyed 
Apple midge, 
escribed by Dr. 
itch. "The 



eggs 






posed to have 
been laid in 
fresh apples, in 
the holes made 
by the Coddling- 
m o t h (Carpo- 

88. Willow Blister flf. capsaporao- 

nclla), whence the larvse penetrated Into all parts of tho apple, 
working small cylindrical burrows about one-sixteenth of an 
inch In diameter." Mr. W. C. Fish has also sent me, from 
Sandwich, Mass., specimens of another kind of apple worm, 
which he writes has been very common in Barnstable connty. 
"It attacks mostly the earlier varieties, seeming to have a par- 
ticular fondness for the old i^shioned Summer, or High-top 
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Sweet, The iorvte (Fig. 89 a) enter the fruit usually where it 
has been bored by the Apple worm (Carpocapsa), not uncom- 
mfinly through the crescent-like puncture of the curculio, and 
Bometimes through the calyx, when il has not been troubled by 
other insects. Many 
Of them arrive at nia- 
tarit; in August, and 
the fly soon appears, 
successive genera- 
tions of the maggots 
following nntil cold 
weather. I have fre- 
quently found the 
pupa! in the bottom 
of barrels in a cellar In the winter, and the flies appear In the 
spring. lu the early apples, the' lai'vie work about in every 
direction. If there be sevcoal in an apple, they make it unfit 
for use. Apples that appear perfectly sound when taken from 




). Apple 1 




n putrescent vegetable matter. 



BO. F: 



phila, " the species of which li 
especially fruits " 

An allied fly is the parent of the cheese maggot The fly 
itself (Piophila tasei Fig 90) i« black, with metallic green 
reflections, and the legs are dark and pakr^t the knee joints, 
the middle and hind pair of tarsi being dark honey jlIIow. 
The Wine fly Is also a Piophila, and Incs the Hie of a perpetual 
toper in old wine casks, and partially emptied beer, cider and 
wine bottles, vfhcre, with Its pnpa-case (rig. 91), It may be 
found floating dead In its f&vorite beverage. 
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We now come to the more degraded forms of flies which 
IWe paraKitlcally on various animals. Wo figare, from a speci- 
men in the Museum of tlio Peabody Academy of Science, the 
Bird tick (Omlthomyia, Fig. 92), which lives upon the Great 
Horned Owl. Its body Is much flatteued, adapted for Its life 
under the feath- 

gorgcs itself with 
the blood of Its 

I e r e belongs 




tick (Hippobos 
Fig ■ 






It 14 about the 
size of thL house 
fl\ beiui; black, 
with ytllow spots 
on the thorax. Verrill* says that it ittacks bj preference 
those parts where the hair is thinnest and the skin softest, 
especially under the belly and between the hind legs Its bite 
causes severe pain, and will Irritate the gentlest horses often 
rending I 
almo 

causing thera to 
kick dangerously. 
When found, they 
cling vo flrmly as 
to be r 

with some diffl 
cult) and thty 

not to be readily 

crushed If one ,^ „ ,„ , 

9i The florae Tick, 
escapes when cip 

tured it will instantly retorn to the horse or perchance t 
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head of Its captor, where it is an undesirable guest. Another 
species sometimes infests tlie ox." 

In the wingless Sheep tick (Melopliagus ovinus, Fig. D4, with 
the pupa-case on the left), the body is wingless and very halrj, 
and the proboscis is very long. The young are developed within 
the body of the parent, antil they attain the papa state, when 
she deposits the pupa- 

half as large as her 
abdomen. Other gen- 
era are parasitic on 
bats; among them are 
the singalar spider- 
like Bat ticks (Nycte- 
ribia, Fig. 96), which 
have small bodies : 
legs, and are either blind, or 
providud with four simple eyes. They 
are of small size, being only a line or two 

In length. Such degraded 05- Eat m=k. 

[^ forms of Diptera have a remarkable resemblance to 
the spiders, mites, ticks, etc. The reader should 
compare the Nycteribla with the yoang six-footed 
moose tickflguredfartheron. Another 
spldor-like fly is the Chionea valga 
(Fig. 96; andOT, larva of tJie European 
species), which is a degraded Tlpula, 
the latter genus standing near the 
head of the Diptera. The Chionea, 
according to Hanls, lives in its early j 
stages In the ground like many'other 
gnats, and is fonnd early in the spri' 
sometimes crawling over the snow. 
Wc have also figured and mentioned ^''- ^'''*^ ^''■ 
'F^ previously (p.ige 41) the Bee louse, Braula, another 
\^ wingless spider-like fly. 
\j The Flea is nJso a wingless fly, and is probably, as 

OJ. Larraof has been suggested by an eminent entomologist. 
Spider fly. aa JSaron Osten Sacken Informs ns, a degraded genua 
of the family to which Mycetobla belongs. Its transformations 
are very unlike those of the fly ticks, and agree closely with the 
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early stages of Mycetophila, one of the TipuUd family. In Ita 
adult coodition the flea combines the characters of the Diptera, 
with certain features of the grasslioppers and cockroaches, and 
the bugs. The body of the fiea (Fig. 98, greatly magnifled ; a, 
auteoDie; h, maxlllai, and their palpi, c; d, mandibles; the lat- 
ter, with the labium, which is not shown in the figure, forming 
the 1 




Dr. G. A. 

8B. Flea, niagniiled. Perklus, of 

Salem, has succeeded In roaring in considerable numbers ftom 
the eggs, the larvje of this flea. The liir\ie (Pig. 99, much 
eularged; a, antucna; 6, the tenninal segments of the abdo- 
men), when hatched, are half a line lii 
length. The body Is long, cjlindrical, and 
pure white, with thirteen segments exclu- 
sive of the head, and provided with rather 
long hairs. It Is very active in Its move- 
ments, and lives on blood clots, remaining 
on nnsvrept floors of out-houses, or in 
the straw or bed of the animal? they 
infest. In six days after the eggs uro 
laid the Jarva; appear, and in a few tlays 
after leaving the egg they mature, ftpiu a, 
rude cocoon, and change to pupie, and the 
perfect insects appear in about tendajs. 
A good authority states that the human flea does not exist In 
America. We never saw a specimen in this country. 

A practical point Is how to rid dogs of fleas. As a preventive 
measure, we would suggest the frequent sweeping and cleansing 
of the floors of their kennels, and renewing the straw or chips 




rfFlea. 
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Of the t 



composing their beds, — chips being the best material for them 
to sleep upon. Flea afflicted dogs should bo waslied every few 
days in strong soapsuds, or weak tobacco or petroleum water. 
A writer in "Science-Gossip" recommends the "use of the 
Persian Insect Destroyer, one package of whicli suffices for a 
good sized (log. The powder should be well rubbed in all over 
the skin, or the dog, if small, can be put into a bag previously 
dusted with the powder ; in either case the dog should bo washed 

Que of the most serious insect t 
America Is the Sarcopsylla pen- 
etrans, called by the Datives the 
Jigger, Chigoe, Bicbo, Chique, 
or Pique {Fig, 100, enlarged ; a, , 
gravid female, nataral size). 
The female, during the dry sea- 
son, bores into the feet of the 
natives, tho operation requiring but a qoarter of an hour, usu- 
ally penetrating under Che nails, and lives there until her body 
becomes distended with eggs, the Hind-body swelling out to the 
size of a pea; her presence often causes distressing sores. The 
Chigoe lays about sixty eggs, depositing them in a sort of sac 
on each side of the external opening of the oviduct. The young 
develop and feed upon the swollen body of the parent flea until 
they mature, when they leave the body of their host and escape 
to the ground. The best preventive is cleanliness and the con- 
stant wearing of shoes or slippers when, in the house, and of 
boots wLeu out of doors. 




0. Chigoe 




The WiUow GaU Fly. 
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CHAPTER VIII. 

THE BOKERS OF OUK SHADE TREES. 

In no way can the good taste and public spirit of otir citizens 
be better shown than in the planting of shade trees. Regarderl 
simply from a commercial point of view one cannot make a 
more paying investment than setting out an oak, elm, maple 
or other sliade tree aboat his premises. To a second gener- 
ation it becomes a precious heirloom, and the planter is duly 
held in remembrance for those finer qualities of heart and head, 
and the wise forethought which prompted a deed simple, and 
natural, but a deed too often undone, What an increased value 
does a fine avenue of shade trees give to real estate in a 
city? And in the country the single stately elm rising grace- 
fully an 1 benignantly over the wayside cottage, year after year 
like a guardian angel sending down its blessings of shade, 
mo stnre and coolness In times of drought, and shelter from the 
p tiless storm, recalls the tenderest associations of generation 
after gene ation that go fTOni the old homestead. 

Occas ally the tree, or a number of them, sicken and die, or 
linger out a miserable existence, and ne naturally after Killing 
to ascribe the cause to bad soil, ■want of moisture or adverse 
atmospheric agencies, conclude that the tree Is infested with 
insects, especially If the bark in certain places seems diseased. 
Often the disease is in streets lighted by gas, attributgS to the 
leakage of the gas. Such a case has come up recently at Mor- 
ristown. Now Jersey. An elm ■naa killed bj the Elm borer 
(Compsidoa tridentata), and the owner was on the point of 
suing the Gas Company for the loss of the tree from the sup- 
posed leakage of a gas pipe. While the matter was In dispute, 
a gentleman of that city took Hie pains to peel ofi'a piece of the 



Ho,t.a, Google 



bark and round, as ha wrote me, "great numbers of the larvs 
of this beetle in tlie bark and between the bark and tile wood, 
wtiie tiie iatter is 'tattooed' witll sinuous grooves in every 
direction and the tree is compietely girdled by tliem in some 
places. There are three different sizes of the larvte, evidently 
one, two and three years old, or more properly six, eighteen and 
thirty months old." The tree had to be cut down. 

Dr. Harris, in his "Treatise on Injurious Insects," gives an 
account of the ravages of this insect, which we qnote: "On 
the 10th of June, 18*0, Theophiius Parsons, Esq., sent me some 
fragments of bark and insects which were taken by Mr. J. Rich- 
ardson from the decaying elms on Boston Common, and among 
tjie insects I recognized a pair of these beetles in a living state. 
The trees were found to have suffered terribly from the ravages 
of these insects. Several of them had already been cut down, 
as past recovery; others were in a dying state, and nearly all 
of them were more or less affected with disease or premature 
decay. Their bark was perforated, to the height of thirty feet 
from the ground, vpith num^erous holes, through which insects 
had escaped; and large pieces had become so loose, by the 
undermining of the grubs, as to yield to slight efforts, and come 
off In flakes. The inner bark was filled with burrows of the 
gmbe, great numbers of which, in various stages of growth, 
together with some In the pupa state, were found therein; and 
even the surtece of the wood, in many cases, was furrowed with 
their irregular tracks. Very rarely did they seem to have pene- 
trated far into the wood itself; but their operations were mostly 
confined to the inner layers of the bark, which thereby became 
loosened from the wood beneath. The grubs rarely exceed 
th q t f an inch in length. They have no feet, and 

th y bl the larvs of other species of Saperda, except 

in b i h lore flattened. They appear to complete their 

t f m n the third year of their existence. 

Th b tl prdbably leave their holes in the bark during 
th m nth f J ne and in the beginning of Joly^ for, in the 
f th ty jears, I have repeatedlytaken them at various 
dates, firom tlie fifth of June to the tenth of July. It is erldent, 
flrom the nature and extent of their depredations, tliat these 
insects have alarmingly hastened the decay of the elm trees on 
Boston Mall and Common, and that they now threaten their 
entire destmction. Other causes, however, have probably con- 



Ho,t.a, Google 



90 THE BOItEKS OP OTIR SHADE TREES. 

tributed to the same end. It will be rememboreii that tlicso 
trees have greatly suffered, in past times, from the ravages of 
canker-worms. Moreover, the Impenetrable state of the sur- 
face soil, the exhausted condition of the subsoil, and the depri- 
vation of all benefit from the decomposition of accumulated 
leaves, which, in a state of natare, the trees would have enjoyed, 
bat which a regard for neatness has ludustrioasly removed, have 
doubtless had no small iufluence In diminishing the vigor of 
the trees, and thus made them fall unresistingly a prey to iascct- 
devourers. The plan of this work precludes 
. \ a mora ftill consideration of those and other 
topics connected with the growth and decay 
of these trees; and I can only add, that jt 
may be prudent to cut down and burn all that 
are much infested by the borers." 
The Three-toothed Compsidea (Fig. 101), 
I rather flat-bodied, daric brown beetle, 




Elm Tree Beetle. 






isty red curved line behind the eyes, 



n the thorax, and a three- toothed stripe on the outer 
edge of each wing cover. It ia about one-half an inch in length. 
The larva (Fig. 102) Is white, sub cylindrical, a little flattened, 
with the lateral fold of the iiody rather prominent; the end of 
the body Is flattened, obtuse, and nearly as 
■wide at the end as at the flrst abdominal ring. 
The head is one-half as wide as the prothoracic 
ring, being rather large. The prothoi-acic ring, 
or segment just behind the head, is transversely 
oblong, being twice as broad as long ; there is 
a pale dorsal corneous transversely oblong 
shield, being about two-thirds as long as wide, 
and nearly as long as the four sncceeding seg- 
ments; this plate Is smooth, except on the pos- 
terior half, witch is rough, with the front edge 
Irregular and not extending Tar down the sides 
Fine hairs arise fTom the front edge and side of 
the plate, and similar* liairs are scattered < 
especially around the end. On the upper side of eacli segment 
Is a transversely oblong ovate roughened area, with the front 
edge slightly convex, and the binder slightly arcuate. On the 
under side of each segment are similar rough horny plates, but 
arcuate in front, with the hinder edge straight. 



lOa. Elm Trae 



r the body and 



Hosted =yG00gIe 






DDBEI 



HI 



It dlfibrs from the laiva of the Lmdeii tiee borer (1 
Tc-titil m tiie body being shorter, broider, moio bury, with 
the tip of the abdomen flatter and more hairj The piotho 
ricie segment is bioadei unci flatter, and the lOUgh poition 
of tbe dorsal plates is larger and Ic^s tranvei&ely ovate The 
e of tbe bead shows that its generic distiuctneas from. 
^ Sapeida, is well founded, as the head is 
smaller and flatter, the clypeus being twice 
as Ijige, and the labium broad and shoit, 
whiie in S Testita it is longei than broad 
The mandibles aiemuchlongei andsituderer, 
and the antonnse are much smaller than in 
S. Ycstita. 

The Linden tree borer (I'ig. 103) Is a green- 
ish siiaff-yellow beetle, with sis black spots 
middle of the back ; and it is about 
eigbt-tentlis of aa Inch in length, though 
often smaller. The beetles, according to Dr. 
Paul Swift, as quoted by Dr. Harris, were 
ftmad (in Philadelphia) npon the small branches and leaves on 
the 38th day of May, and it is said that they come out as early 
as the first of the month, and continue to mal;e their way 
through the 
back of the 
trunlc and large 
branches d u r - 
ing the "wLoIe 

season. They 
immediately fly 
into the top of 




tbe 







there feed upon 

the epidermis 

of the tendei 

twigs auLl the 

petioles of the M* ^^^^^ ^'^^^ ^'"^^'^■■■ 

leaves often whollv denudmg the litter, and causing the leaves 

to fall They depo'<It their eggs, two or three in a place, upon 

thi tiunk nr bnnches especially about the forks, making slight 

incisiuus 01 pUQctuica foi then reception with their strong 
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Poplar Tree Borer 



jaws. As many as ninety oggs have been taken ftom a single 
beetle. The grubs (Fig 104 e a enlarged ^ lew of the head 
seen tcom above ; 6, the ui der v iew of the lamt c si Ic view 
and d, two rings of the body enlaiged) IiatcheU IVom these 
eggs under nine the bark to the 
, ol iix or e ^ht inches in 
IS channels or penetrite the 
sold nood in eqial listance It 
1 supposed thit three years arc 
required to mature the insect 
Vaiioiis expedients ha^e been 
tried to arrest thi-ir course but 
Tiithout effect A stream thrown 
mto the topa (f trees ftom tlie 
hydrant is often ustd w th good 
success to d slodge other insects 
but the bortr beetles when thas 
disturlei take w ng and hover 
be trees tlU all Is lUiet an 1 
then alight and ro to work a„ain The trunks ind 1-nnches 
of some or the trees hive been Masl ed o^er with \arious prep 
arations without benefit Boring the trunk near the .^ound 
and putting in 
sulphur and 
other drugs, and 
plugging, have 
been tried wUh 
as little efifect. 

The city of 
rhiladelphia has 
suffered griev- 
ously from this 

Dr. Swift re- 
marks, in 184i, 
that "the trees 
in Washington 
and Indepen- 
dence Squares 
■were first observed to 
ago. Within two years 
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forty-seven European lindens in the former square alone, where 
there now remain only a few American lindens, and these 
a good deal eaten." 
looked for during 
tlie first half of 

Tlie Poplar tree 
is infested by an- 
other species of Sa- 
perda (S. calcarata). 
This Isamuch larger 
beetle than those 
above mentioned, 
being an inch or a 
little more tn length. 
It is gray, irregu- 
larly striped, with 
ochre, and the wlng- 




107. Larva i 



e Plain Sai-crda. 
s end In a sharp point. The grub 
(Fig. 105a; 6, top view of tlie head; c, under side) is about 
two inches long and whitish yellow. It has, with that of the 
Broad-necked Prionus (P. latiooHIs of Drury, Fig, lOG, adult 
and pupa), as Harris states, " almost entirely destroyed the 

ILoiiibardypoplar in this vicin- 
ity" (Boston). It bores Id the 
trunks, and the. beetle flies by 
night In August and Septem- 
ber. We also figure the larva 
of another borer (Fig. 107c; 
I Tiew of the head; b, 
under side ; e, dorsal view of 
an abdominal segment; d, end 
of the body, showing its peculiar form), the Saperda [nomataof 
Say, the beetle of which is Black, with ash gray hairs, and with- 
out spines on the wing-covers. It is much smaller than any of 
the foregoing species, being nine-twentieths of an inch in length. 
Its habits are not known. We also figure the Locust and Hick- 
ory borer (Fig. 108; o, larva; 6, pupa), which has swept off the 
locust tree from New England. The beautilbl yellow banded 
beetles are very abundant on the flowers of the golden rod In 
September. 
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CHAPTER IX. 



CERTAIN 

The subject of our disconrse is not only a disagree able but 
too often a painful one. Not only is the mere mention of the 
creature's name of which we are to speak tabooed and avoided 
by tlie refined, and polite, but the creature itself has become 
extinct and banished from the society of the goo(J and respect- 
able. Indeed under such happy auspices do a large proportion 
of the civilized world now live that their knowledge of the habits 
and form of a louse may be represented by a blank. Not so with 
some of their great-great-grandfathers and grandmothers, if his- 
tory, sacred and profkne, poetry,' and the annals of literature 
testify aright; for it is comparatively a recent fact In history Ihat 
the louse has awakened to find himself an outcast and an alien. 
Among savage nations of all climes, some of which have been 
dignified with the apt, tlioogh high sounding name of Phthiri- 
ophagi, and among the Chinese and other seml-civlllaed peoples, 
these lords of the soil still flourish with a luxuriance and rank- 
ness of growth that never diminishes, so that we may say with- 
out exaggeration that eoi'taln mental traits and fleshly appetites 
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indaced by their consumption as an article of food may bave 
been created, while a separate niche in our' anthropological mu- 
seums is reserved for the iuatruments of warfare, both offensive 
and defensive, used by their phthiriopliagous hunters. Then have 
we not in the very centres of civilization the poor and degraded, 
which are most faithfully attended by these revolting satellites I 
But bantering aside, there is no more engaging subject to the 
naturalist than that of animal parasites. Consider the great 



to their strange modes of life, and the consequent variation in 
speciQc characters so remarkably charactoilstic Of those ani- 
mals living parasitlcolly upon others.* 

With these considerations in view surely a serlons, thought- 
ful, and thorough study of the louse, in all Its varieties and 
species, is ueither helittUng nor degrading, nor a waste of time. 
We venture to say, moreover, that more light VFill be thi'own 
on the classlflcation and morpliologj of insects by the study of 
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tile parasitic species and otiei degrackcl wingless forms ttat 
do not always live pfiia'Jitlcallj especiilly ol tlitii embryology 
mid cbanges after kiMng the egg tfnn bj jt,ai5 of study of 
the moro Mghlj flpi eloped Insects aloui, Amon^ Hymenoptera 
tlie study of Ibe minute Ichneumons, snch as the Proctotrapicls 
and Clialclds, especially the egg-parafiites ; 
among moths the study of the wingless can- 
ker-worm moth and Orgyia; among Diptera 
the flea, bee louse, sheep ticfe, bat tick, and 
Other wiugless flies; among Coleopteta, the 
a Melog, and singnlar Stylops and Xenos; 
among Neuroptera, the snow InHCCt, Borens, 
thePoJura (Fig, 109) and Leplsma, and espe- 
cially the hemipteroua lice, will throw a flood 
of light on these prime subjects In pbllosopli- 

ica! entomology. 

Without farther apology, then, and very 
dependent on the labors of others for our 
information, we wOl say a few words on soma 
interesting points in the natural history of 
lice. In the first place, how does the louse 
bite ? It is the general opinion among pli jsicians, supported by 
able entomologists, that tiie louse lias jaws, and bites. Bat 
while the bird lice (Mallophaga) do have biting jaws, whence 
the Germans call them sktn-eaters (^pelzfremr), the month ports 
of the genus Pediculus, or true louse, resemble in tlieir structare 
those of tlie bed-bug (Fig. 110), and other Plemiptera. In its 
form the lonse closely resembles the bed-bug, and tlie two groups 
of lice, the Pedlculi and Mallophaga, Bhould be 
considered as families of Hemiptera, thougli 
degraded and at the base of the hemipteroua 
sisries. The resemblance is carried out in the , 
form of the egg, the mode of growth of the i 
embryo, and the metamorphosis of the insect 
after leaving its egg. 

SchiBdte, a Danish entomologist, has, it 
seems to us, forever settled the question as to "" °' 

whether the iouse bites the flesh or sucks blood, and deckles 
a point interesting to physicians, i. e., that the loathsome disease 
called phthirlasls is a nonentity. From this source not only 
many living in poverty and squalor are said to have died, but 




Hosted =yG00gIe 



THE LOUSE. 97 

also mon of renown, among whom Denny in hia work on the 
Anoplura, or iice, of Gri:at Britain, mentions tlie name of " Phc- 
retima, as recorded by Herodotus, AntiochuH Epiphanes, tlie 
Dictator Sylla, the two Herods, the Emperor Maximian, and 
Phillip the Second." SchiCdte, in Lis essay " On Phthirins, and 
on the Stmctore of the Mouth in Pediculus" (Annals and Magr.- 
zine of Natural History, 1866, page 21.5), says that these state- 
ments will not bear examination, and that this disease should be 
pi d tl " tl d r t " f h mal d 1 imp ibl t 



nd d w h an bi ''^ *i 8"^ " 

in that twilight in which their mode of life places them. The 
peculiar attenuation of the head in front of the antenna; at once 
suggests to tbe pra^itised eye the existence of a mouth adapted 
for suction. This month differs from that of the Hemiptem 
(bed-bug, etc.) generally, in the circumstance that the labium is 
capable of being retracted Into the upper part of the head, 
which therefore presents a little fold, which is extended when 
the labium ta protruded. In order to strengthen this part, a flat 
band of chitine is placed on the under surface, just as the shoo- 
mnker puts a small piece of gutta-percha into the back of nn 
India-rubber shoe; as, however, the ehltlne Is not very elastic, 
this baud is rather thinner in the middle, in order that It may 
bend and fold a little when the skin is not extended liy the 
lower lip. The latter consists, as usual, of two hard lateral 
pieces, of which the fore ends are united by a membrane so that 
they form a tube, of wiiich the interior covering is a continu- 
ation of the elastic membrane in the top of the head ; Inside its 
orlflce there are a number of small hooks, which assume differ- 
ent pos ill ons according to the degree of protrusion ; II this is 
at its highest point the orlflce is turned Inside out, like a collar, 
whereby the small hooks are directed backwards, so that they 
can servo as barbs. These are the movements which the animal 
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executes after having first inaerted the labium through a sweat- 




the whole iQBtrument Is exserted, we 
perceive a long raembranouB flexible 
tube hanging down ^om the labium, and 
along the walls of this tube the setlform 
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it IS b; no means calculaited on heiUg 
used as a sting, but is rather to be com- 
pared to a delicate elastic probe. In Uie 
use of which the termini lobes proba- 
bly serve as feelers. As soou as the 
capillary system is reached, the blood 
will at once ascend Into the narrow 
tube, aRer which the current la contin- 
ued with increasing rapidity by means 
1 of the pulsation of the pumping ventrl- 
aiid the powerflil peristaltic move- 
it of the digestive tube." 
; compare the form of the louse (Ftg. 112, Pediculua 
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capitis, the head louse'; Fig. IIS, P. vestimenti, the body louse) 
with the young brd-bug as fignretl by Westwood (Modern 
Classlficution of Insects, ii,.p. 473) wo shiQl see a very close 
resemblance, the head of the young Ciroox being proportionally 
larger than in the adult, while the thorax is smaller, and tiie 
abdoraeu is more ovate, less rounded; moreover the body is 
white and partially transparent. 

Under a high power of the microscope specimens treated 
witli diluted potash show that the mandibles and 
maxUlaj arise near each other in the middle of tlie 
lioad opposite the eyes, their bases slightly diverg- 
ing. Thence tliey converge to' the mouth, ower 
which they meet, and beyond are free, being hol- 
low, tliinbands of chltlne, meeting like the niasill», 
or tongue, of butterflies to form a hollow tube for 
suction. The mandibles each suddenly end in a 
curved, slender filament, which is probably used 
as a tactile organ to explore the best sites in the 
flesh ot their victim for drawing blood. On the lis- Head 
other hand the maxillsB, which are much uarrowor Louse, 
than the mandibles, become ronnded towards the end, brlstle- 
(Ike, and tipped with numerous exceedingly fine barbs, by which 
the bag anchors Itself in the flesh, while the 
blood is pumped through the mandibles. The 
base of the large, tubular labium, or beak, which 
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many genera, and several hun- 
dred apccies. One or more spe- 
cies infest the skin of all our 
domestic and wild mammals and 
birds, some birds sheltering 
bpneath tliclr feathers four or 
five species of llco. Before giv- 
ing a hasty account of some of ' 

will give a sketch of the embryo- 
logical history of the lice, wUh 
special reference to the structure 
of the month parts. 

The eggs (Fig. 11*, egg of the head louse) are long, oval, 
somewhat pear-shaped, with the hinder end somewhat pointed, 
while the anterior end is flattened, and boars little conical niicro- 
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ittto the egg), which vary 
genera; the opposite end 
Of the egg is provided with 
a few bristles The female 
attaches her eggs to the 
i airs ov feathers of her 

After the egg has been 
fertilized by the male the ^^ 
blastoderm o pr nl ve 
skin for ns and sub^e 
qu ntl( two layers or em 
bryonal cerahranes ap 
peir the out r s called the 



B oriflces for the passage of the spermatozoa 



form in the different species and 





longest are 

bles. niasillie, and second 

maxillffi, or labium. Behind 

them arise six long, slender 

tubercles forming the tegs, 

and the primitive streak 

nidely marks the lower 

wall of the thorax and 

abdomen not yet formed. 

Figure IIB represents the 

head and mouth parts 

of the embryo of the same 

lonse ; uS is the forehead, 

or clypeus ; ant, the anten- jyj 

nee ; mad, the mandibles ; 

maz', the first pair of maxillfe, and 



(F g lU am) while the 
inner iscer'il m n 1 rane (db) partially 
w rap"! the rnde fo -m of the embryo in 
Its fold=i The ! ead (,vl) of the em- 
bryo is now directed towards the end 
of the egg. on which the hairs are situ- 
ated; afterwards the embryo, revolves 
on its axis and the head lies next to 
the opposite end of the egg. Eight 
tabercles bud out from the under side 
of the head, of which the foremost and 
(as), those succeeding are the mandl- 
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maxille, or labium. Figure 116 represents the mouth parts 
of the same insect a little farther advanced, with the Jaws and 
labium elongated and closely folded together. Pigure 117 repre- 
lc still farther advanced; the mandibles (^mad) are 
sharp, and resemble the jaws of the 
MaUophnga; and the masillaj (mix'') 
and labium (ntax') are still large, while 
afterwards the lahiara becomes nearly 
obsolete, riguro 118 represents a flront 
\ view of the mouth parte of a bird loose, 
idea ; lb, is the upper lip, or 
s' labrum lying imder the cljpeus ; mad, 
the mandibles mtw the maxillie ; 1, 
the lire formed pitce; and pi, the 

■ft e will now describe some of the 
common, speoies of lice found on a few 
of oar domestic onimils and the mal- 
lophafjOus pnraaites occurring on cer- 
11 Louse of C IT tdln mammals and b rds. The family 
Pediculina or true lice is higher than the b rd lice, their mouth 
parts as well as the structure of the head rehembling the true 
Heraiptera, especially the bed bug. The clypeus, or front of the 
head, is much smaller than in. the bird lice, the latter retaining 
the enlarged forehead of the embryo, it 
being in some species half as large as 
the rest of the head. 

All of our domestic mammili and . 
birds are plagued by oge or more species ~ 
of lice. Pigure 119 represents the Hte 
matopinas vltuli, which is brownl'-h lu 
color. As the specimen figured came 
from the Burnett collection of the Bos 
ton Society of Natural History, together 
with those of the goat louse, the louse 
of the common fowl, and of the cat 
(hey are uodoubtedh niturahzed hero 

Quite a different species !i the louse of the hog (H sul I 
12U) 

The remaining parasites belong to the ekin bitmg hte 
Mallophaga and 1 will speik of the sevei'il gene 
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in their natural order, beginning with the highest form and 

that which la nearest allied to Pediculiis. 
The commoQ barn-yard fowl is Infested by a louse that we 

have called Goniocotes Burnettii (rig. 121), In honor of the late 

Dr. W. I. Burnett, a young and 

talented naturalist and physiolo- 
gist, who paid more attention tlian 

any one 'else in this country to the 

study of these parasites, and made 

a large collection of them, now in 

the museum of the Boston Society 

of Natural History. It differs from 

the G. hologaster of Europe, which 

lives on the same bird, in the short 

second joint of the antenuie, which 

are also stouter; and in the long 

head, the clypeus being niucli 

longer and more acutely rounded ; 

while the liead is less hollowed out 

at the insertion of the s 

one-half as wide as long, with transverse, broad, irregular bands 

along the pdges of the segments. The mandibles are short and 

straight, two toothed. The body Is slightly yellowish, and 

variously streaked and banded with pitchy black. The duck is 
infested by a remarkably slender form (Fig. 123, Phil- 
opterus equalidus). Figure 123 represents the louse 
of the cat, and another species (Fig. 124) of the same 
/ genus (Trichodes) lives upon the goat. 

The most degraded genua Is Gyropus, Mr. C. Cook 
! found Gyropus ovalis of Europe abundant on 
the Guinea pig. A species ia also found on the por- 
poise ; an interesting fact, as this is the only insect 
! know of that lives parasitically on any marine 
animal. 

The genus Goniodes (Fig. 125, G. stylifer, the tur- 
122. Dnci key louse) is of great interest from a morphological 
■'^'"*' and developmental point of view, as the antennte are 

described and figured by Denny as being "in the males cheli- 

form (Pig. 126, a, male; &, female); the first joint being very 

large and thick, the third considerably smaller, recurved towards 

the first, and forodng a claw, the fourth and fifth very small. 



The abdomen is oval, and 
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arising from tlie back of the third." He Birther remarkH, that 

" the moles of this [which lives on the turkey] and all the other 

species of Goniodes, use the first and third joints of the anten- 

nre with great facility, acting the part of a finger and thumb." 
The aiiteiiniB of the females are of the 
ordinary form. This hand-like stmctare, 
is, so tax as we know, .without a parallel 
among insoets, the autennie of the He- 
mlptera being almost uniformly filiform, 
and from two to nine-jointed. The 
design of this structure is probably to 
enable the male to grasp its consort and 
also perhaps to cling to the feathers, and 
thus give It a superiority over the weaker 
sex in Its advances towards coui-tship. 
Why Is this advantage possessed by the 
piales of this genus alone? The world 
of insects, and of animals generally 
abounds in such instances though exist- 
uuae 1,1. luu y«ii ^^^ ^^ othot orgBHs Bu 1 the dcvelop- 
t dimlv percenes in such d partures fiom a normal type 
■ thi. orig n of new gem,ric forms whether due at 

first to a seemingly accidental lariation 

or as in th *! nstance perhaps to long 

use as prthLUSile oi„ans through sue 

cessn e generations of lice having the 

antf-nna slightly diverging from the 

typical condit on until the prcsei t 

fo in has been dei eloped Anothei 

generation of natnralista will perhaps 

unanimously agree that the Creator has 

thus worked through secondary laws, 

which many of the naturalists of the 

present day are endeavoring, in a truly 

scientific and honest spirit of inquiry, 

to discover. 
In their claw or leg-like form these 121- Louse of the G 

male antennte also repeat in the head, the general form of the 

legs, whose prehensile and grasping functions they assume. 

We have sae'tt above that the appendages of the head and tho- 

rajc are alike in the embryo, and the present case is an interest- 
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iiig example of the unity of type of the jointed appendages of 
Insects, and articulates generally. 

Another point of Interest in these degraded Insects is, that 
theprocess of degradation begins either late in the life of the 
embryo or during the changes from the larval to the adult, or 
winged state. An instance of the latter may be observed in tho 
wingless female of the cankerworm,so different from the winged 
male; this difference Is created after the larval stage, for the 

both ) 




bryo, late in IW 
life, resembles 
the embryos of 

even Corisa, a 

125. The Tarter Lonae. member of a not 12«- Antennie o( 

remotely allied family. Bnt Just before hatch- oniodee. 

ing the insect assumes Its degraded louse physiognomy. The 
developmentist v?ould say that this process of degradation 
points to causes acting opon the Insect just before or immedi- 
ately" after birth, inducing the retrogression and retardation of 
development, and would consider it as an argument for the 
evolution of specific forma by causes acting on the animal while 
battling with its fellovrs la the struggle for cslstence, and per- 
haps consider that the metamorphoses of the animal within the 
egg are dne to a reflos action of the modes of life of the ances- 
tors of the animal on the embrj'Os of its descendants. 
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CHAPTER X. 

THfi DRAGOS PLY. 

Weub we to select from among tlie insects a type of all that 
Is savage, relentless, anil bloodthirsty, Hie Dragon fly would be 
our choice. From the moment of Its birth until Its death, nsu- 
ftily a twelve-month, It riots in bioodslied and carnage. Living 
beneath the waters perhaps eleven mouths of its life, in the 
larva and pupa states, it is literally a walking pltfiill for luckless 
aquatic insects ; but when transformed into a fly, ever on the 
wing in pursuit of Us prey. It throws off ali concealment, and 
reveals the more unblushlngly Its rapacious character. 

Not only do its horrid visage and ferocious bearing frighten 
children, who call it the "Devil's Darning-needle," but it eyen 
distresses older persons so that its name his become a bvvrord. 
Could we understand the lananage of insects, what tales of lior- 
ror would be revealedl What traditions, sagas, fibUs and 
myths must adorn the annals of animal life legarding this 
Dragon among insects I 

To man, however, aside from its bad name and its icpulsive 
aspect, which its gay trappings do not conceal its whole life Is 
beneficent. It Is a scavenger being lilifi thit oliss ugly and 
repulsive, and holding literally among Insects the lowest rank 
In society. In the water, it pre(S upon jonng mosquitoes anil 
the larvse of other noslons insects It thus aids in maintaining 
the balance of life, and cleanses the swamps of miasmata, thus 
purifying the air we breathe During its existence of three or 
four weeks above the waters, its whole life is a continued good 
to man. It hawks over pools and fields and through gardens, 
decimating swarms of mosquitoes, flies, gnats, and other banifiil 
insects. It is a true Malthas' delight, and, following that san- 
guinary philosopher, we may believe that our Dragon fly Is an 
(lOG) 
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entomological Tamerlane or NapoleoD sent into the world by a 
kind Providence to prevent too close a jostling among the myri- 
ads of Insect life. 

We win, then, conquer our repugnance to its ugly looks and 
savage mien, and contemplate the hideous monstrosity, — as it 
is useless to deny tkat it combines the graces of the Hunchback 
of Notre Dame and Dickens' Quilp, with certain features of ita 
own, — for Ihe good it does in Nature. 

Even among insects, a class replete with forms the very Incar- 
nation of ugliness and the perfection of all that is hideous in 
nature, our Dragon fly is most conspicuous. Look at its enor- 
mous head, with its beetling brows, retreating face, and heavy 
under jaws, — all eyes and teeth, — and hung so loosely on its 
short, weak neck, sunk beneath its enormous huncbbacl:, — for 
it is wofully round-shouldered, — while its long, thin legs, 
shrunken as if from disease, are drawn up beneatli its breast, 
and what a hobgoblin it is t 

Its gleaming wings are, however, beantiflal objects. They 
form a broad expanse of delicate parchment-like membrane 
drawn over an intricate network of veins. Though the body Is 
bulky, it is yet light, and easily sustained by the wings. The 
long tail undoubtedly acta as a rudder to steady its flight. 

These Insects are almost universally dressed in the gayest 
colors. The body ia variously banded with rich shades of blue, 
green, and yellow, and the wings give off the most beautiful 
iridescent and metallic reflections. 

During July and August the various species of Libellula and 
its allies most abound. The eggs are attached loosely in bunches 
to the stems of rushes and other water-plants. In laying them, 
the Dragon fly, according to Mr. P. R. Uhler's observations, 
" alights upon water-plants, and, pushing the end of her body 
below the surface of the water, glues a bunch of eggs to the 
submerged stem or leaf. Libellula auripennis I have often 
seen laying eggs, and I think I was not deceived In my obser- 
tion that she dropped a bunch of eggs Into the open ditch while 
balancing herself just a little way above the Bnrfikce of the 
water. I have, also, seen her settled upon the reeds in brackish 
water with her abdomen submerged in part, and there attachliig 
a cluster of eggs. 1 feel pretty sure that L. auripennis does 
not always deposit the whole of her eggs at one time, as I have 
seen her attach a cluster of not more than a dozen small yellow 
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eggs. There must be more than one hundred eggs in one of 
the large bunches. The eggs of some of the Agrions are bright 
apple-green, but I canuot be sure that I have ever seen them in 
the vei7 act of oviposlUon. They have coi-ious habits of set- 
tling upon leaves and grass growing In the water, and often 
allow their abdomens to fu,Il below the surfhce of the water; 
sometimes thay fly against the surface, but I never saw what I 
eoald assert to be the project- 
ing of the eggs from the body 
npon plants or into the water. 
The English entomologists 
assert that. the female Agrion 
goes below the sui'lh^e to a 
depth of several inches to 
deposit eggs upon the sub- 
mei^ed stems of plants." The 
Agrions, however, according 
to Lucozo Duthiere, a French 
anatomist, raalte, with the ovi- 
positor, a little notch in the 
plant upon which they lay their 

e<rg9 

Tl sp egg "iooa hat h pro- 
biy d r ng the ] eat of snm- 
met Tl lar a Is e -y active 
i lis Labi s be ng provided 
wl h six legs attached to the 
tl otaTC on the bacfc of which 
are the little w g pads, or 
rudlmenta y vings Th large 
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s eyes whi pi of sim- 
ple, minute eyelets (ocelli) are 
placed near the origin of the small bristle-Ulte feelers, or anten- 
na;. Seen from beneath, instead of tlie formidable array of 
jaws and accessory organs commonly observed in most carniv- 
orous larvie, we see notliing but & broad, smooth mask covering 
t!ie lower part of the fiice ; as if from sheer modesty onr young 
Dragou fly was endeavoring to conceal a gape. But wait a 
moment. Some unwary iusect comes within striliing distance. 
The battery of jaws is unmasked, and opens upon the victim. 
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This mask fFig. 127) is peculiar to the joung, or larva and pupa 
of the DragOQ fly. It is the labium, or under Up greatly 
enlarged, and armed at the broud spoon-sliaped extremity (Fig. 
127, if) wltl. two sharp hooks, adapted for seiaing and rotalniEg 
its prey. At test, the termiual hall' is so bent up aa to conceal 
the face, and thus the crea- ^ i . 

ture crawls about, to all ^ K ^ i 

appearance, the most inno- 
cent and lamb-like of iU' 




128. AlidommnlTOlve 



Hot only does the imma- 
ture Dragon fly ivalk over 
the hottom of the pool or 
stream it inhabits, but it 
can also leap for a consid- 
erable distance, and by a most curious < 
syringe-like appar.itus lodged in the end of the body, it dis- 
charges-a stream of water for a distance of two or three inches 
behind it, thus propelling the insect forwards. This apparatus 
fi combines the functions of 

locomotion and respiration. 
There arc, as usual, two breath- 
ing pores (stigmata) on each 
side of the thorax. "But the 
pi'ocess of brealiiing seems to 
be mostly carried on in the tail. 
The trachese are here collected 
in a large mass, sending their 
branches into folds of mem- 
brane lining tlio end of the ali- 
mentary canal, and which act 
like a piston to force out the 
water. The entrance to the 
caual is protected by three to 
five triangular homy valves 
(Fig. 1 2 8 , 9. 10, 138 a, side 
lat. Agrion; *, False Gill of Larva, view), which open and shut at 
will. When open, the water flows in, bathing the internal gill- 
like organs, which extract the air from the water, which Is then 
suddenly expelled by a strong muscular effort. 
In the smaller forma, such as Agrion (.4. saucium, Fig. 129-, 
10 
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Fig. 129 b, side view of ftilse gill, showing but one leaf), the 
respiratory leaves, called the tracbeary, or false-gills, are not 
enclosed within the body, hut form three broad leaves, perme- 
ated by trachee, or air-vessels. They are not true gills, how- 
ever, as the blood Is not aerated in them. They only absorb 
air to supply the tracbeas, which aerate 
the blood only within the general cavity 
of the bbdy. These false gills also act as 
a rudder to aid the iusect in swimming. 
It Is interesting to watch the Dragon 
flies through their transformations, as 
they can easily bo kept in aquaria. Lit- 
tle, almost notliiug, is known regarding 
their habits, and any one who can spend 
the necessary time and patience in rear- 
ing them, so as to trace up the diflterent 
Stages from the larva to the adult fly, and 
describe and iigure them accurately, will do good service to 

Mr. Uhler states that at present we know but little of the 
young stagesofo'nrspeeies, but thehirvaandpupaof theLibel- 
Inlas may bo al- 
waj's known ftora 
the .ffischnas by 
the shorter, 
deeper and more 
robust form, and 
generally by their 
tliick clothing of 
hair. Tigure 130 
rcprescnta the 
pupa of Cordnlia 
lateralis, and fi;;- 




Pupa of Cordalla. 




! !81 t 



it of a 



Dragon fly re- 
ferred doubtfully 
l:;i. I'lipaof DMymops:' ^^ ^j^g genus 

Didymops. For descriptions and figures of other forms the 
reader may turn to Mr. Louis Cabot's essay " On the Immature 
State of the Odonata," published by the Museum of Compara- 
tive Zoology at Cambridge, 
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The pupa scarcely differs from the larva, except in having 
larger wing-pads (Fig. 132). It Is still active, and as much of 
a goarmand as ever. When the insect Is about to assume the 
pupa state, it moults its skin. The body having outgrown the 
larva skin, by a strong muscular effort a rent opens along the back 
of the thorax, and the insect having fas- 
tened its claws Into some object at the 
bottom of the pool, the pupa gradually 
works Its way out of the larva-skin. It '^ 
is now considerably larger than befoif. 
Immediately after this tedious operation, 
its body Is soft, but the crust soou hard- 
ens. This change, with most species, 
probably occurs early in summer. 

When about to change into the adult 
fly, the pupa climbs up some plant near 
the snrftice of the water. Again its back 
jawns Wide opeu, and from the rent our 
Drat'onflvslowlyemero'ei For inhour 



■ h it 



t pld d I 
f wl m 



bly 
Th 11 d 1 




w Id f light d h g 

Tennyson thus deacribes these changes 



52. Pupa, of .^echna. 

fly rises into its new 

b t repulsive being. 

1 The Two Voices" :— 



], typical forms of Dragon flies, we Ggure 
a few, commonly observed during the summer. The three- 
spotted Dragon fly (Libellula trimaculata), of which figure 133 
represents the male. Is so called from the three dark clouds on 
the wfngs of the female. But the opposite sex differs In having 
a dark patch at the front edge of the wings, and a single broad 
'cIoQd jnst beyond the middle of the wing. 

Libellula qaadrimaculata, the four-spotted Dragon fly (Fig. 
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13i), is seen on the wing in June fljing through dry pine 
woods f5ir from any -tan ding wattr 

The largeat of our Dragon flies are the ' Devils Darnlng- 




133. Libellula tumacnlflt-i male 
needles," Esclina heros and grandii seen hawking about on 
garaena till dusk. They fiequcnlly enter houses, carrj lug [li^. 




134. Ltbellula qnaflriinacolota. 
may and terror among the children. The hind-hody is long and 
cylindrical, and gaily colored with bright green and bluish bands 
and spots. 
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One of our most common Dragon flics Is the rahy Dragon t 
Diplas rnbleundula nhlcli iaiellowit.li red It is seen e\ei 
wliuro fl;ing over pools and also frec[uents dry snnny woods a 
Rlades. Another eomi 
form is Diplax Berenice g 
(Fig. 135 male, Pig 
female. The accompiny 
itig cut (137) represents d 
the larva, probably of this 
species, according to Mr 
Uhler.) It is black the 
head blue in front, spotted 
with yellow, while the 
thorax and abdomen are 

striped with yeljow. m. Diplax bVi-euico, male. 

There are fewer stripes on the body of the male, which has only 

ffonr large yellow spots on each side of the abdomen. 
StiO another pretty species Is Diplax Elisa (Fig. 138). 
It is black, with tJie head yellowish and with greenish- 
yellow spots on the sides of the thorax and base of the 
abdomen. There are three dusky spots on the fl^nl 
edge of each wing, and a large cioud at the base of the 
hind pair towards the hind angles of the wing. 
137. Larva Rather a rare form, and of mach smaller stature Is 
OS Diplax. ^^g Najinophya bella (Fig. 138, female). It was first 
detected in Baltimore au4 we afterwards found it not ucfrc 
qucntly by a pond in 
Maine. Its abdomen is ^,^ 
nnusually short, and tl l ^ ^fa, 
reticulations of tht *_"" 
wings are large and '■im 
pie. The female Is black 
while the male is frosted 
over with a whitish pow- 
der. Many more species 
of this tUmily are found 
in this country, and for 
descriptions of tliem we 
would refer the reader to Dr. Hagen's " Synopsis of the Neurop- 
tera of North America," published hj the Smithsonian Insti- 
tution. 




i. Diplax Ecri 
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The LiboUulida; or family of Dragon flies, and the Ephen 



r Miv flie (Fig UO; ■ 
Nearopter^ or veinj vnnj,eil insects 




-iLterl i of tlie 
Tl H group is a most 
interesting one to tlie 
Sjstemat &t as It is 
composed of sc 






whi h it is . 
imposB blc to c 



sify 



133 CIplaxEtlsa 




in our rij, d and 
present necess! 

"We divide tiiem 
families and snb-fam- 
ijies genera and sub- 
genera, species and varieties but there is an endless shifting 

of characters in these groups The different groups would seen; 

well limited after studying certain 

forms when to the syatemaTist s sor 

row here comes a creature perhaps 

mimicking in ant or aphis or other 

sort of bug or e'ven a butterll> and 

for which they would be reidily mis 

taken by the nninitiated Blbliogra 

phers have gone mad over boots that I3fi Nannophyabeila. 

could not be clasaittcd Imagini. th^despalr of an insect hunter 
and entnmophile is he sits down to 
his box of dried neuroptera He seeks 
for a true nenroptir m the white ant 
before him but its %cry form and 
habits summon up a swarm of true 
ants anl then the little wingless book 
louse (Atropos,' Fig 141) scamperins 
irrererentlj over the musty pages of 
his Sjstema Naturio, reminds him 
of that closest friend of ram— Ptdlc- 
ulus yestimenti Again, his studits 
110. May Fly. j^^ ^^^^ ^^ ^^^ gorgeOUS inhabitJiit 

of the South, the butterfly-like Ascalaphus, witli its resplendent 
wings, and slunder, knobbed antennre so much like those of 
bntterflies, and visions of these beautiful insect- fill his mind a 
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SYSTEMS FOUNDED t 

uyu; or sundry dun-colored caddis flies, modest, delicate i 
I'optera, with Bneiy fringed wings and eiendor feelers, i 



really allies of tlie ciotlies 



Iciubts as to wlietlier tbey 
inotli, so close Is the 
ve semblance. 

TIius the student is 
constantly led astray by 
*lie wanton freaks Nature 
plays, and becomes scep- 
tical as regards the truth 
of B, natural system, 
though there is one to 
be discovered; and at 
lost disgusted with the 
stiff aud arbitrary sys- 
tems of our boolts, — a 
disgust we confess most 
wholesome, if It only 
leads him into a closer 
eoramuulon with nature. 
The sooner one leaves 
those maternal apron- 
strlngs,— books,— and learns t 
and tlms goes out of himself t 
scene or object before lilm, — 
habits of the closest observation and most patient reftection,- 
be he pointer or poet, philosopher or insect-hunter of low 
degree, he will gain an intellcetuai strength and power of inter- 
preting nature, that Is the gift of true genius. 




141. Death Tide. 



Identity himself with nature, 
afniiate with the spirit of the 
other words, cultivates 
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CITAPTEE XI. 

MITES AND TICKS. 

But few naturalists have bnsied themselves wltli the stniJy of 
mites. The hiraored names of Hermann, V/m Ileydon, Dugfw, 
Dujardin and PageDStecher, Hicolet, Koch and Robin, and tlio 
lamented Clapar£do of Geneva, lead the small number who have 
published papers in scientific journals. Aftei these, and except 
an occasional note b; an amateur microscopist who occasionally 
pauses from his " diatom aniacal" stndlea, and looks upon a mito 
simply as a "microscopic object," to be classed in his micro- 
graphic Vade Mecum with mounted specimens of sheep's wool, 
and the hairs of other quadrupeds, a distorted proboscis of a 
fly, and podara scales, we read bnt little of mites and their 
habits. Bnt few readers of our natural history text -books learn 
fram their pages any definite facts regarding the afflnities of 
these humble creatares, their organization and the singular 
metamorpliosls a few have been known to pass through. We 
shall only attempt In the present article to Indicate a few of the 
typical forms of mites, and sketch, with too slight a Itnowledge 
to speak with much authority, an imperfect picture of their 
appearance and modes of living. 

Mites are lowly organized Arachnids. This order of insects 
Is divided into the Spiders, the Scorpions, the Harvcstmen 
and the Mites (Acarlna). Tlicy have a rounded oval body, 
without the usual division between the hcad-thoras and abdo- 
men observable In spiders, the head-thoras and abdomen being 
merged In a single mass. There are four pairs of legs, and the 
mouth parts consist, a-* seen in the adjoining figure of a young 
tick (Fig. 142, young Ixodes alblplctus), of a pair of maxillie 
(c), which in the adult terminates in a two or three-jointed 
palpus, or feeler; a pair of mandibles (h), often covered with 
several rows of fine teeth, and ending In tliree or four larger 

aiG> 
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hooks unci a serrated labium (a). These parts form a beak 
wliich the mite or tick insinuates Into the flesh of its liost, upon 
the blood of which it subsists. While many of the mites are 
parasitic on animals, some are known to devour the eggs of 
Insects and other mites, thrusting their beaks into the egg, and 
sucking the contents. We have seeu a mite (Nothrus ovlv- 
orus, Fig. 143) busily engaged In destroying the eggs of a moth 
like that of the Canker worm, and Dr. Slilmer lias observed the 
Acarus? mains sucking the eggs of the Chinch bug. I have 
also observed another mite 
dovonring the Aphides on 
the rose leaves In my gar- 
den, so that a few mites 
may be set down as bene- 
ficial to vegetation. While 
a few species are injurious 
to man, the larger part arc 
beneficial, being either par- 
asitic and baneful to other 
noxious animals, at more 
directly nseflil as scaven- 
gers, removing decaying 
animal and vegetable sub- 
stances. 

The transformations of 
the mites are interesting to the philosophic zoologist, since the 
young of certain forms are remarkably diflferent from the adults, 
and in reaching the perfect state the mite passes through a 
metamorphosis more striking than that of many insects. The 
yonng on leaving the egg have sis legs, as we have seen in the 
case of the Isodes. Sometimes, however, as, for example. In 
the larva, as we may call it, of a European mite, Typhlodromus 
pyri, the adult of whicli, according to A. Scheuten, is allied to 
Acarus, and lives under the epidermis of the leaves of the peur 
in Europe (while Mr. T. Taylor, of the Department of Agricul- 
ture at Wasiilngton, has found a species in the pear leaves about 
Washington, and still another form in peach leaves), there are 
but two pairs of legs present, and the body is long, cylindrical 
and in a degree worm-Uke. 




[xodos albipluti 
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I liave had the good fortune to observe the different stages 
of a bird mite, Intermediate in its form between tlio Acaras and 
Sarcoptcs, or Itch mite. On Marcli Cth, Mr. C. Coolie eailtdd my 
attention lo certain little mites wliich were situated on the nar- 
row groove between the main stem of the barb and the outer 
edge of the barbulea of tile feaWiers of the Downy Wood- 
pecker, and snbsequently we found the other forms in the down 
under the feathers. These long worm-like mites were evidently 
tae young of a singular Sarcoptes-Iike raite, as they were found 
on the same specimen of Woodpecker at about the same dute, 
and it is known that the growth of mites is rapid, the mctamoi'- 
phoscs, judging by the information which we now possess, occu- 
pying usuallj but a f V layh 

The young (though there s p obab y, a still earlier hoxapo- 
dous stage) of th s barcop d has an e ougated, obiong, Hatlened 
body w h fou short legs, provided with 
a few b 1 kc hairs, and ending in a 

stalked s cker by aid of which tiie mite 
s ena ed to valk over smooth, liard 
surfaces The body is square at the 
end n h a s ght median indentation, 
a d four o g rlstles of equal length, 
Thy en ned motionless In the groove 
on he ba of the feather, and when 
remo seeme very inert and sluggish. 
14:1. *.^-eacing M ^ suceeedlng stage of this mite, which 

may be called the pupal, la considerably smaller thai*- the larva 
and looks somewliat like the adult, the body having become 
shorter and broader. The adult is a most singular form, its 
body being rudely ovate, with the head sunken between the 
fore legs, which are considerably smaller than the second pair, 
while the third pair are twice as large as the second pair, and 
directed backwards, and the fourth pair are very small, not 
reaching the extremity of the body, which is deeply cleft and 
supports fonr long bristles on each side of the cleft, while other 
bristles are attached to the legs and body, giving tije creature, 
originally ill-shapen, a hagi;aid unkempt appearance. The two 
stigmata or breathing pores open near the cleft in the end of 
the body, and the external opening of the oviduct is situated 
between thp largest ind third pair of legs. No males were 
obser^td In a sptciea of Aearus (Tyroglyplius), somewhat 
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ll&e the Cheese mite, vrlilch we have alive at the time of writing, 
In a box containing the remains of a Lucanus larva, wliicli they 
seem to have consumed, as both young and old are swarming 
there by myriads, the young are oval and like the adults, except 
tliat they are six legged the fourth pair growing out after a 
succeeding moult 

Such is a hiief summary of what has been generally tnown 
regarding thi- metamorphosts of a few species of mites. In 
a few kmds no males have been found Ihe females have been 
isolated after b(,!ii^ hatched and jet have been known to lay 
eggs which produced roung without thf interposition of the 
males rhi« partht 

nogenesls has been \\| 

noticed la 81,1 tral spt M/ 

These insects often 
suddenly appear in 
vast numbers on vari- 
ous articles of food 
and about houses, so 
as to be very annoy- 
ing. Mr. J. J. H. 
Gregory, of Marble- 
head, Mass., has found 
a mite allied to the 
European species here 
flgured (Ftg. lU) very 
injurious to the seeds 
of the cabbage, which 
it sucked dry. This is an Interesting form, and we have called 
it Cheyletus semlnivorns. It is of medium size, and especially 
noticeable from the tripartite palpi, which are divided into an 
outer, long, curved, claw-like lobe, with two rounded teeth at 
the base, and two inner, slender lobes pectinated on the inner 
side, the third innermost lobe being minute. The beat termi- 
nates In a sharp blade- like point. 

We have received a Cheyletus-like mite, said to have been 
"extracted from the human face" in New Orleans. The body is 
oblong, square behind; the head Is long and pointed, while the 
masillEB end in a long, curved, toothed, sickle-like blade. That 
e has tlio habits of the itch mite is suggested by the 




I. Clierletua. 
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curious, large, hair-like spines with which the body and legs are 
sparsely arraed, some being nearly-half as long as the body. 
Tlicso hairs are covered wltl very fine spinules. Those on the 
end of the body are regularly spoon-shaped. These strange 
hairs, which are thickest on the Itgs, probably assisted the ralte 
in anchoring itself In the skin of its host. We have read no 
account of this strange and interesting form. It is allied to the 
Acaropsis Mericourti which lines in the human face. 

A species, "apparent g G mas 

Dr. Leldy, has been fou d ( b 

the external auditory m d ram 

tympani) of steers. "W m te as 

the ear of the living o w d 

position in which it was ft d h 

slaughter house, has no m 

We will now give a hasty glance at the different groups of 
mites, pausing to note those most Interesting itom their habits 
or relation to man. 

The most highly organized mite (and by its structure most 
closely allied to the spider) is the little red garden mite, belong- 
ing to the genus Trombldium, to which the genus Tetranychns 
is also nearly related. Our own species of the former genus 
have not been "worked up," or in other words identified and 
described, so that whether the European T. bolosericeum Linn, 
is our species or not, we cannot tell. The larvs of this and 
similar species are known to live parasitically upon Harvest- 
men (Phalangiura), often called Daddy-long-legs; and upon 
Aphides, grasshoppers and other Insects. Mr. Riley bas made 
known to us through the "American Naturalist" (and from his 
account our information is taken), tiio habits of certain young 
of the garden raite (Trombidium) which are excessively annoy- 
ing in the Southwestern States. The first is the Leptus ? Amer- 
icauus (Fig. 145), or American Harvest mite. It is only known 
as yet in the larval or Leptus state, when it is of the form indi- 
cated in the cut, and brick red in color. " This species is barely 
visible with the naked eye, moves readily and is found more 
frequently upon children than upon adults. It lives mostly on 
the scalp nud under the arm pits, but is frequently found on the 
other parts of the body. It does cot bury itself in the flesh, 
but*simply Insinuates the anterior part of the body just under 
the skin, thereby causing intense irritation, followed by a little 
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red pimple. As with onr common ticks, the irritation laata only 
while the animal is aociiring Itself, and its presence would after- 
wards scarcely be noticed but for the pimple which results." 

The second species (Plj;. Ho b, Leptas? itritans) Is also only 
known in the Leptue stage. It is evidently the larva of a dis- 
tinct ^enus from the otlier form, having enormous masilliD and 
a broad body it is also bviclc red, Mr. Kiley says that "this Is 
the most troublesome and, perhaps, best known of the two, 
causing intense irritation and swelling on all parts of the body, 
but moie especiillyon the legs and around the ankles. Woe 
bLtldo the person who, after bathing In the Mississippi any- 
where in this latitude, is lared to some green dressing-spot of 
weeds or grass 1 He may, for the time, consider himself fortu- 




Ifi a. American Harvest Mite ; 6. Irritating Harvest Mite ; the dots under- 

nate In getting rid of mnd and dirt, but he will afterwards find to 
his sorrow that he exchanged them for something far more tena- 
cious in these microscopic Harvest-mites. If lie has obtained 
a good supply of them, he will in a few hours begin to sufifer 
fcom severe itching, and for the next two or three days will be 
liftely to scraU:h until his limbs are sore. 

"With the strong mandibles and the elbowed raasillffi which 
act like arms, this mite is able to bnry itself completely in the 
flesh, thereby causing a red sweillng with a pale pustulous cen- 
tre containing watery matter. . If, in scratching, he is fortunate 
enough to remove the mite before it enters, the part soon heals. 
But otherwise the irritation lasts for two, three or four days, 
the pustulous centre reappearing as often as it is broken. 
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" The animal itself, on account of its minute size, is seldom 
seen, and the uninltEated, when first troubled with It, are often 
alarmed at the eymptoina and at a loss to account for them. 
Fortunately these little plagues never attach themselves to per- 
sons in such immense numbers as do sometimes jouug or so- 
called 'seed' ticks; but I have known cases where, from the 
irritation and consequent scratching, the flesh had the appear- 
ance of being covered with ulcers ; and In some localities, 
where these pests most abound, sulphur is often sprinkled dur- 
ing 'jigger' season In the boots or shoes as a protection. 

" Sulphur ointment "is the best remedy against the effects of 
either of these mites, though when that cannot be obtained, 
saleratus water and salt water will partially allay the iiTitation. 
"The normal food of either must, apparently, consist of the 
juices of plants, and. the love of blood proves ruinous to those 
individaals who get achance to indulge it. For 
unlike the true Jigger, the tfemale of which 
deposits eggs in the wound she makes, these 
Harvest-mites have no object of the kind, and 
lot killed by the hands of those they 
t, they soon die victims to their san- 
guinary appetite." 

Another Leptus-like form Is the parasite of 

14U. Astoma or the the fly, described by Mr. RUey under the name 

^'^' of Astoma? muscamm (Fig. 146). How nearly 

allied it is to the European Astoma paraslticum we have not the 

means of judging. 

■The European Tetranychus telarius Linn., or web-maklng 
mite, spins large webs on the leaves of the linden tree. Then 
succeed In the natural order the water mites (Hydrachna), which 
may be seen running over submerged sticks und on plants, 
mostly In fresh water, and rarely on the borders of the sea. 
Tiie young after leaving the egg differ remarkably from tlie 
adults, so as to have been referred to a distinct genus (Achly- 
sia) by the great French naturalist, Audouin. Tbey live as 
parasites on various water insects, such as Dytiscus, Nepa and 
Hydrometra, and when mature live free in the water, though 
Vou Baer observed an adult Hydrachna concharum living para- 
siticalfy on the gills of the fresh-water mussel, Anodon. The 
species are of minute size. Collectors of beetles often meet 
wUh a species of Uropoda attached flrcnly to their specimens of 
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d nag-in habiting or carrion beetles. It is a smoothly polisted, 
round, flattened mlt«, with short, thick logs, scarcely reaching 
beyond the body. 

We now come to the Ticfes, which comprise the largest mites. 
Tie genas Argas closely resembles Ixodes. Gerstaecker states 
that the Argas Persicus is very aiinojiog to travellers in Persia. 
The habits of the wood ticks (Ixodes) are well known. Travel- 
lers in the tropics speak of the intolerable torment occasioned 
by these posts which, occnrring ordinarily on shrubs and trees, 
attach themselves to all sorts of reptiles, beasts and cattle, and 
even man himself as he passes by within their reach. Some- 
tiraoa cases fall within the practice of the physician, who is 
called to remove the tick, which is found sometimes literally 
bnried beneath the skin. Mr. J. Stauffer writes me, that "on 
June 23d the daughter of Abraham Jackson (colored), playing 
among the leaves in a wood, near 
Sprlngville, Lancaster County, 
Penn., on her return home com- 
plained of pain in the arm. No 
attention was'paid to It till the 
next day, when a raised tnmor 
was noticed, a small portion pro- 
truding through the skin, appar- 
ently like a splinter of wood. 
The child was taken to Dr. 
Morency, who applied the for- 
ceps, and after considerable pain 

to the child, and labor to himself, extracted a species of Ixodes, 
nearly one-qnarter of an inch long, and of an oval form and 
brown mahogany color, with a metallic spot, like silver bronze, 
centrally on the dorsal region." This tick proved, from Mr. 
Stauffer's figures, to he, without doubt, Ixodes nnipunctata. It 
has also been found in Massachusetts by Mr. F. G. Sanborn. 

Another species is the Ixodes bovis (Fig. 147), the common 
cattle tick, of the Western States and Central America. It is 
very annoying to homed cattle, gorging itself with their blood, 
but is by no means confined to thorn alone, as it lives Indlfftf- 
ently upon the rattlesnake, the iguana, small mammals and 
undoubtedly any other animal that brushes by its lurking-pJaee 
fc the forest. It is a reddish, coriaceous, flattened, seed-like 
i, wiUi the body oblong oval, and contracted Just behind 
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the middle. When fully grown It measures from a quarter to 
lialf an inch In length. We have received it from Missouri, at 
the hands of Mr. llilej, and Mr. J. A. McNiel has found it very 
abundantly on horned cattle on the western coast of Nicaragua. 
Wo now come to the genus Acarus (Tyroglyplius), of which 
the' clieese and sugar mites arc examples. Some species of 
Aearian mites have been found in the Inngs and lilood- vessels, 
and oven the intestinal canal of certain vertebrates, while the 
too familiar itch insect lurks under the skin of the hand and 
other parts of the body of certain uncleanly human bipeds. 
Many people have been startled by statements in newspapers 
e authoritative sources, as to the immense numbers of 
s sacchari, I'lg. 148) found in unrefined or raw 
sugar. According to Prof. Cameron, 
of Dublin, as qaoted in the "Joarnal of 
the Franklin Institute," for November, 
ISeS, "Dr. Hassel (who was the first to 
notice their general occurrence in the 
raw sugar sold at London) found them 
in a living state in no fev?er than sixty- 
nine oat of seventy-two samples. He 
did not detect them In a single speci- 
men of refined sugar. In an Inferior 
sample of raw sugar, examined in 
Dublin by Mr. Cameron, he reports 
"^ finding five hundred mites in ten grains 

of sngar, so that in a pound's weight occurred one hundred 
thousand of these little creatures, which seem to have devoted 
themselves with a martyr-like zeal to the adulteration of sugar. 
They appear as white specks in the sugar. The disease known 
as grocer's itch is, undoubtedly, dne to the presence of this mite, 
which, like its ally the Sarcoptes, works Its way under the skin 
of the hand, in this case, however, of cleanly persons. Mr. 
Cameron states that "the ftlnd of sugar which is both health- 
ful and economical, is the dry, large-grained and light- colored 
variety." 

Closely allied to the preceding, is the Cheese mite (Acarus 
slro Linn.), which often abounds In newly made cheese. Lyonet 
states that during summer this mite is viviparous. Acari^ 
farina; DeGeer, as its name indicates, is found In flour. Other 
species have been known to occur in ulcers. 
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We should also mention the Mange insect of the horse 
(Psoroptes equi. Fig, 149, mnch euSarged; a, head more magni- 
fied). According to Frof. Verrili it is readily visible to tlio 
uaked eye and swarms on horses afflicted with the mange, which 




) the itch i 

depressed body, spiny beneath at the base of the legs and on 
the thoras. One or both of the two posterior pairs of feet bear 
Backers, and all ave raore or less covered with long. 
Blender hairs. Tills insect may be destroyed by the 
same remedies as are used for lice and for the human . 
Itch. The best remedy is probably a solution of aul- 
phurot of potasaiam. 

The itch insect (Sarcoptes scablel, Fig. 150) was first 
recognized by an Arabian author of the twelfth cen- 
tury, as the cause of the disease which results from 
its attacks. The body of the insect is rounded, with 
the two hind pair of feet rudimentary and bearing 
long Jiairs. It buries itself In the skin on the more 
protected parts of the body, and by its punctures isi.Nose 
maintains a constant irritation. Other species are Mite, 
known to infest the sheep and dog. Another singular mlta is 
the Doraodex folllculjram (Fig. IGl), which was discovered by 
Dr. Simon, of Berlin, buried in the diseased follicles of the wings 
of the nose in man. It is a long, slender, worm-like form, with 
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eigbt short legs, and In the Ifirva state has eis legs. This sin- 
gular form is one of the lowest and most degraded of the order 
of Araclinlds. A most singular mite was discovered by New- 
port on the body of a larva of a wild bee, and described by him 
under the name of Heteropus ventricoSQS. The body of the 
fully formed female is long and slender. After attaining this 
form, its small abdomen begins to enlarge nntU It assumes a 
globular form, and the mass of mites look like little beads. Mr. 
Newport was unable to discover the male, and thought that this 
mite was parthenogenous. It will be seen that the adult Dem- 
odos; retains the elongated, worm-like appearance of the larva 
of the higher mites, such as Typhlodromus. This is an indica^ 
tion of its low rank, aud hints of a relationship to the Tardi- 
grades and the Pentastoma, the latter being a degraded mite, 
and the lowest of its order, living parasiticallj within the bodies 
of otlier animals. 
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CriArTER XII. 

BRISTLE-TAILS AKD SPKING-TAILS. 

This Thyaanm-a, as the Poduras and tlieir allies, the Lepisraas, 
are called, have been generally neglected by entomologists, and 
but few naturalists have paid special attention to them.* Of all 
those microscopiata who'have examined Podura acalea aa teat 
objects, we wonder how many really know what a Podura is ? 

In preparing the following account I have been under constant 
indebtedneaa to the admirable and eshaaative papeva of Sir John 
Lubbock, in the Loudon "Lluniean Transactions" (vols. 38, SS 
and 27). Entomologists will be glad to learn that he is shortly 
going to press with a volume on the Poduras, which, in diatinc- 
tion from the Lepismas, to which he restricts the term Thysa- 
nura, he cails Collerabola, in allusion to the sucker-like tubercle 
situated on the under side of the body, which no other insects 
are known to possess. 

The group of Bristle-taiLs, as we would dab the Lepismas in 
distinction from the Spring-tails, we will first consider. Tiiey 
are abundant in the Middle Stales under stones and leaves In 
forests, and northward are common in damp houaea, while oue 
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beautiful speclea that we lave never noticed elsewhere, is 
our " cricket on the hearth," abounding in the chinks and 
crannies of the range of our house, and also in closets, where it 
feeds on sugar, etc., and comes oat like cockroaches, at night, 
shunning the light. Like the cockroaches, which it vaguely 
resembles In form, this species loves hot and dry localities, 
in distinction tcora, the others whicii seek moisture as well 
as darkness. By some they are called " silver witches," and as 
they dart off, when disturbed, like a streak of light, their bodies 
being coated in a suit of shiuing mail, which the arrangement 
of the scales resembles, they have really & weird and ghostly 

The most complicated genus, and the on<J which stands at the 
head of the family, is Machilis, one species of which lives In 
the Northern and Middle Slates, and another in Oregon. They 
afifect damp places, living under leaves and stones. They all 
have rounded, highly arched bodies, and large compound eyeS, 
the two being united together. The maxillary palpi arc greatly 
developed, but the chief characteristics are the two-jointed 
stylets arranged in nine pairs along each side of the abdomen, 
reminding us of the abdominal legs of Myriopods. The body 
ends in three long bristles, as In Lepisma. 

The Lepisma saccharina of Linnseas, if, as is probable, that Is 
the name of our common species. Is not uncommon in old damp 
bouses, where it has the habits of the cockroach, eating cloths, 
tapestry, silken .trimmings of furniture, and doing occasional 
damage to libraries by devouring the paste, and eating boles in 
the leaves and covers of books. 

In general form Lepisma may be compared to the larva of 
Peria, a net-veined Neuropterous insect, and also to the narrow- 
bodied species of cockroaches, minus the wings. The body is 
long and narrow, covered with rather coarse scales, and ends 
in three many jointed anal stylets, or bristlea, which closely 
resemble the many jointed autenute, which are remarkably long 
and slender. The therraophilous species already alluded to may 
be described as perhaps the type of the genus, the L. saccharina 
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three thoracic segments are of nearly equal size, and the eight 
abdominal soginents are also of similar size. The tracheie 
are well developed and miy be readily seen in the legs. The 
end of the rather long and weak abdoraen la propped up by 
two or three pairs of bnstles which are simple, not jointed, 
but moving freely at their inseition; thus they take the place 
of legs, and remind one of the ibdominal legs of the Myri- 
opods i and we shill see in certain other genera (Maclllis and 
Campodea) of the Bristle tails that there are actually two- 
Jointed bristles arranged In pairs along the abdomen. They 
may probably be directly compaied with the abdominal legs of 
Myrlopoda. Further study, however, of the homologies of these 
peculiar appendages, and especially a knowledge of the embry- 
ological devulopment of Leplsma and Machllis, Is needed before 
this Interesting point can be definitely settled. The three many 
Jointed anal stylets may, however, be directly compared with 
the similar appendages of Perla and Ephemera. The mode of 
s much like that of the 
tte d d concealing 
t p d I Fauropus, 

t from above, 

b rs g al mbl i m f i f t to that of 

th C p d 1 it Hi S Id d OS the head 

rthl *f ta N ptra IClpt The eyes 

pdh glf fm tf heap. The 

Ijp d I b m pp 1 p i II th Thy anura, car- 

1 d f 1 w tl i 1 f th h d th lypeus being 

I t b I t 1 th P d da Ihi b i f the most 

tilh fhtfmlj Iddil somewhat 

1 th t th d th 1 p ta t h act 1 tics of this 

gph b I ttlyp d by athors, who 

h q lyptdhi tf tbr groups on 

what appear to the writer as comparatively slight and inconsid- 
erable characters. The mouth-parts of the Lepismatidse (espe- 
cially the thermophilous Lepisma, wliich we now describe) are 
most readily compared with those of the larva of Ferla. The 
ratGer large, stout mandibles are concealed at their tips, under 
the upper lip, which moves freely up and down when the crea- 
ture opens its mouth. The mandible is about one-third as broad 
as long, armed with three sharp teeth on the outer edge, and 
with a broad cutting edge within, and still further inwards a lot 
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of straggling spinules. In a!! these particulars, the mandible of 
Lepisma is comparable with that of certain Coleoptera and Neu- 
roptera. So also are tlio maxiUse and lablam, though we are 
not aware that any one has indicated how close the homology 
is. The accompanying figure (162) of the maxilla of a beetle 
may serve as an example of the maxilla of the Coleoptera, 
Orthoptera and Neuroptera. In these insects it consists almost 
ter beln" the palpns, the middle 
t tl 1 nia; the latter nnder- 
hgttmlfl f ga comb composed of 

1 h rs jl g tly Ktive size and length, 

h h p Ip y th g ups of insects Is well 

Th g 1 m tl f m palpus-like appendage. 

N w h tl lb m y be easily distinguished 
Id the maxilla of Lepisma. The palpus instead of 
being directed forward, as in the Insects mentioned 
above (in the pupa of Ephemera the maxilla is 
ranch like that of Lepisma), is inserted nearer the 
base than usual and thrown off at rii^ht angles to 
the maxilla, so that it is stretched out like a leg, 
in moving about the insect uses its maxillffl 
s for Its head. They are very long and large, 
x-jolnted. The galea, or middle division, forms a 
simple lobe, while the lacinla has two large ciiltinous teeth on 
the inner edge, and Internally four or five hairs arising from 
a thin edge. 

The labium is much as in that of Perla. being broad and short, 
with a distinct median suture, indicating its former separation 
in embryonic life Into a pair of appendages. The labial palpl 
are three -jointed, the joints being broad, and In life directed 
backwards instead of forwards as in the liigher insects. 

There are five American species of the genus Lepisma in the 
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of the body, and edges of the basal joints of the legs are 
fringed with them. 

The Interesting genns Kicoletia stands at the bottom of the 
group. It has tlie long, linear, scaleless body of Canjpodoa, in 
the family below, but the head and its appendages are like 
Leplsma, the mnsillary palpi being five-jointed, and the labial 
palpi four-Jointed. The eyes are simple, arranged iuarowof 




153. Japyx aollfugue 
seven on each side of the head. The abdomen cndn in three 
long and' many juinted stylets, and there are the usual "false 
branchial feet" along each side of Ihe^bdomen There are two 
Enropean species which occur in greenhousea No species 
have yet been fbund in America. 

The next family of Thyaannra is the Campodeje, comprising 
the two genera Campodea and Japyx. These insects are much 
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smaller than the Lepismidie, and in some reBpects are Interme- 
diate between that family and the Poiiurtdte (including the 
Smynthuridic). 
In this family the body is long and slender, and the segments 
re is a pair of spii-acles on each thoracic 
s long and slender, ending la three or 
four teeth, and with the other nppeo- 
dagea of the month are concealed 
n the head, "only the tips of the 
I palpi (and of the maxillse when these 
led) projecting a very little 
beyond the rounded entire margin of 
the epistoma," according to Haliday. 
The maxlllse are comb-shaped, due to 
\ the four slender, minntely ciliated 
8 placed within the outer tooth. 
The labiara in Japyx is four-lobed and 
bears a small two-jointed palpus. The 
legs are five-jointed, the tarsi consist- 
ing of a single joint, ending in two 
large claws. Tlie abdomen consists 
of ten eegmcnts, and in Campodea 
along each side is a series of minute, 
two-jointed appendages such as have 
n described in Machilis. These are 
I wanting in Japyx. None of the spe- 
ies in this family have the body cov- 
e white, with a yellowish tinge. 
. The more complicated genus of the two is Japyx (Fig. 153, 
Japyx solifugas, found under stones in S9uthern Europe ; a, the 
month from beneath, with the masillffi open ; 6, maxilla ; d, man- 
dible; c, outline of front of head seen from beneath, with the 
labial palpi in position) which, as remarked by the late Mr. Hal- 
iday (who has published an elaborate essay on this genns in the 
Linnaaan Transactions, vol, 24, 1864), resembles Forficula in the 
large forceps attached to its taU. An American species (J. Saus- 
snrii) lives in Mexico, aud we look for its discovery In Texas. 
Campodea (C. staphjllnus Westw,,- Fig. 154, enlarged; a, 
mandible ; b, maxilla), otherwise closely related, has more rudi- 
mentary mouth-parts, and the abdomen ends in two many 
jointed appendages. 




164. Campodea Btaphylinua. 
ered with scales. They a 
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1 American species of Campodea (0. Americana) 
lives under stones in damp places. It is yellowish, abont a 
sixth of an Incli in length, is very agile in its movements, and 
would easily lie mistaken for a very young Lithobius. A larger 
species and differing In having longer antennfe, has been found 
by Mr. C. Cooke in Mammoth Cave, and has been described 
in the "American Naturalist" under the name of Campodea 
Coohei. Haliday has remarlied that this family bears mncii 
resemblance to the Neuropterous larva of Perla (Fig. 155), as 
previously remarlied by Gervats ; and the many points of resem- 
blance of this fiimiiy and the Lepisraidie to the larval forms of 
some Neuroptera that are active in the pupa state (the Pseudo- 
nearoptera of Erichson and other anthors) are very striking. 
Campodea resembles the earliest larval form of Chloeon, as 
flgurod by Sir John Lubbock, even to 
the single jointed tarsus ; and why these , 
two Thysaniirous families should t 
removed from the Neuroptera we ai 
unable, at present, to understand, as 1 
our mind they scarcely diverge from the 
Neuropterous type more than the Mallo- 
phaga, or biting lice, from tie type of 
Hemiptera. 

Haliday, remarking on the opinion of 
Linnteus and Schrank, who referred 
Campodea to the old genus Podnra, says 
with much truth, "it may be perhaps n 
draw, that the insect in question is in 
mediate between both," i. e., Podura i 

seen especially In the mouth-parts which are withdrawn into 
the head, and become very rudimentary, affording a gradual 
passage into the mouth-parts of the Podurida;, which we now 
describe. 

The next group, Wie Podurelies of Nlcolct, and Collembola 
of Lubbock, are considered by the latter, who has studied them 
with ftirmore care than any one else, as "less closely allied" to 
the Leplsmidte "than has hitherto been supposed." He says 
"the presence of trachete, the structure of the mouth and the 
abdominal appendage,' all Indicate a wide distinction between 
the Lepismidje and the Podnridte. We must, indeed, in my 
opinion, separate them entirely from one another; and I would 

12 




"ig' 155. Larva of Perla, 
> unftiir inference to 

md Leplsma. This Is 
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venture to propose Tor the group comprised In the old genus 
Podura, the terra CoUeBiboIa, as indicating the existence of a 
projection, or mammilla, enabling the creature to attach or glue 
itself to the body on which it stands." Then without expressing 
his views as to the position and affinities of the Leplsmldce, he 
remarks " as the upshot of all this, then, while the Collembola 
are clearly more nearly allied to the losecta than to the Crus- 
tacea or Arachnida, we cannot, I think, regard them as Ortliop- 
tera or Keuroptera, or even as true Insects. That is to say, the 
Coleoptera, Orthoptera, Neuroptera, Lepidoptera, etc., are In my 
opinion, more nearly allied to one another than they are to the 
Podurldte or Siayuthurklaa. On the other hand, we certainly 
cannot regard the Collembola as a group equivalent In value to 
the Insecta. If, then, we attempt to map out the Articulata, we 
must, I think, regard the Crustacea and Insecta as continents, 
tbe Myriopoda and Collembola as islands — of less Importance, 
but still detached. Or, if we represent the divisions of the 
Articulata like the branching of a tree, we must picture the Col- 
lembola as a separate branch. tJiough a small one, and much 
more closely connected with the Insecta than with the Crustacea 
or the Arachnlda." Lamarck regarded them as more nearly 
allied to the Crustacea than Insecta. Gervais, also, in the "HIh- 
toire Naturelle des Insectes : AptSres," Indicates a considerable 
diversity existing between the Lepismldie and Podurldre, though 
they are placed next to each other. Somewhat similar views 
have been expressed by so high an authority as Professor Dana, 
who, in the "American Journal of Science" (vol. 37, Jan., 1864), 
proposed a classification of Insects based on the principle of 
cephallzatlon, and divided the Uexapodous insects into three 
groups : the first (Ptero- pro sthenics, or Ctenopters) comprising 
the Hymenoptera, Biptera, Aphaniptera (fleas), Lepidoptera, 
Homoptera, Trtchoptera and Neuroptera; the second group 
(Ptero-m eta sthenics, or Elytropters) comprising the Coleoptera, 
Heralptera and Orthoptera; while the Thysanura compose the 
third group. Lubbock has given us a convenient historical 
view of the opinions of different authors regarding the classifi- 
cation of these insects, which we And usefQl. Nlcolet, the natu- 
ralist who, previous to Lubbock, has given as the most correct 
and complete acconnt of the Thysanura, regarded them as an 
order, equivalent to the Coleoptera or Diptera, for example. In 
this he followed LatrelUe, who established the order in 1796. 
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Tlie AbbS Boarlet adopted the same view. On the other hand 
BurmoUter placed the Thysanura as a separate tribe between 
the Mallophaga (Bird Lice) and Otthoptera, and Gerstaecker 
placed them among the Orthoptera. Fabriciiis and Blainville 
put them with tlie Neuroptera, and the writer, in his "Guide to 
the Study of Insects," and previously in 1863, ignorant or the 
views of the two last named authors, considered the Thysannra 
as degraded Neuroptera, and noticed their resemblance to the 
larvEB of Perla, Ephemera, and other Neuroptera, such as Rha- 
phldia and Panorpa, regarding them as standing "in the same 
relation to the rest of the Neuroptera [in the Linnffian sense], 
as the flea does to the rest of the Diptera, or the lice and Thrips 
to the higher Hemiptera." 

After having studied the Thysanura enough to recognize the 
great difficulty of deciding as to their affinities and rank, the 
writer does not feel prepared tn go so far as Dana and LublK>ck, 
for reasons that will be suggested in the follow- 
ing brief account of the more general points In ''^^YifT \_^ 
their structure, reserving for another occasion a /^\\^ 
final expression of his views as to their classifi- 
cation . 

The Poduridie, so well known by name, as 
affording the scales used by microscopists as 
test objects, are common under stones and wet 
chips, or in damp places, cellars, ntnshrooms 
and about manure heaps. Thoy need moisture, 
and consequently shade. They abound most in 
spring and autumn, laying their eggs at both s 
most commonly in the spring. During a mild December 
may be found in abundance under aticlts and stones, even in 
situations so far north as Salem, Mass. 

The body of tlie Poduras Is rather short and tliiek, most so In 
Smyathurus (Fig. 156), and becoming long and slender In Tomo- 
ceras and Isotoma. The segments are inclined to be of unequal 
size, the prothoracic ring sometimes becoming almost obsolete, 
and some of the abdominal rings ate much smaller than others ; 
while in Lipura and Anura, the lowest forms of the group, the 
segments are all much alike in size. 

The head Is In form much like that of certain larvte of Neu- 
roptera and of Forfieula, an Orthopterous insect. The basal 
half of the head is marked off from the eye-bearing piece (epi- 
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cranium) by a V-shaped suture* (Fig. 157, head of Degeeria; 

compare alao tlie head of tlie larva of Forflcula, Fig. 158, in 

whleh the suture is the same), and the Insertion of the a 

is removed far down the front, near the mouth, 

the clypeus being very short; this piece, so 

large and promineut in the higher msects, is 

not distinctly separated bj suture fion 

surrounding parts of the head, thus affording 

one of the best distinctive charatters of tlie 

Podurldie. The eyes are situated on top of 

the head just behind the antcnntp, and ar 

simple, consisting of a group of eruca five t 

eight or ten united Into a mass in Smjnthurus, geena. 

but separated in the Poduridfo (see Fig. 176, e, eye of Anurida). 
The antennaa are nsually fonv- 
jointed, and vary in length in the 
different genera. 

The raouth-parta are very diffi- 
cult to raalte out, but by soaking 
the insect in potash for twenty- 
four hours, thus rendering the 
body transparent, they can be 
satisfactorily observed. They 
are constructed on the same gen- 
eral type as the mouth-parts of 
the Neuroptera, Orthoptera and 
Coleoptera, and except in being 
degraded, and with certain parts 
obsolete, they do not essentially diflfer.f On observing the living 
Podura, the mouth seems a simple ring, with a minute labrum 
and groups of hairs and apinuies, which the observer, partly by 




158. Larva of Forflnnla. 



•idely from the Mjrlopods. I am not oivaro that IU19 ImpottmilHila- 
Ecend to the eolt, tube-like, snctoTlal (?) moatli of Annra, nlilch IE said 
le TUysanura is Giirr[ed. I tlilnk tlist tills graJnal dsgradnUoQ of tlie 
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gaess-work, can identify as jaws and maxillfe, and labium. 
But in studying the parts rendered transparent, we can identify 
the different appendages. Tigure 159 shows the common Tomo- 
cerus plumbeus greatly enlarged (Fig. 160, seen from above), 
and as the mouth-parts of the whole group or Poduras are 
remarkably constant, a description or one genus will suffice for 
all. The labrnra, or upper lip, is separated by a deep suture 
from the clypeus, and is trapezoidal in form. The mandibles 
and maxillte are long and slender, and buried In the head, with 
the tips capable of being extendeil out from the ring surround- 
iug the mouth for a very short distance. The mandibles (md. 
Fig. 159) are like those of the Nenroptera, Orthoptera and 
Coleoptera in their general form, the tip ending in from three 
to six teeth (three on one mandible and six on the other), white 
below, is a rough, denticulated molar surfoce, where the food 
seized by the terminal teeth is triturated and prepared to be 
swallowed. Just behind the mandibles are the masiUte, which 
are trjlobate at the end, as In the three orders of insects above 
named. The outer lobe, or palpns, is a minute membranous 
tubercle ending In a hair (Fig. 161, mp), while the middle lobe, 
or galea. Is nearly obsolete, though I think I have seen It in 
Smynthnrus, where it forms a lobe on the outside of the lacinia. 
The lacinia, or inner lofae (Fig. 161, le; 162, the same enlarged), 
in Tomocerus consists of two bundles of splnules, one broad 
like a ruffle, and the other slender, pencil-like, ending In an inner 
row of spines, like the splnules on the taclnia of the Japjx and 
Campodea and, more remotely, the laclnlte of the three sub- 
orders of insects above referred to. There is also a horny, 
prominent, three-toothed portion (Pig. 161, j;). 'These homol- 
ogies have never been made before, so Kir as the writer Is 
aware, but they seem natural, and suggested by a careful exam- 
ination and comparison with the above-mentioned mandibniate 
insects. 

The spring consists of a pair of three-jointed appendages, 
with the bas^l joints soldered together early in embryonic life, 
while the other two joints are free, forming a fork. It is longest 
in Smynthurus and Degeeria, and shortest in Achorutes (Fig. 
173, &), where it forms a simple, forked tubercle ; and is obsolete 
In LIpura and Anura, Its place being Indicated by an oval scar. 
The third Joint varies tn form, being hairy, serrate and knife- 
like in form, as in Tomocerus (Fig. 169, a), or minute, with a 
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Tomocerus plnmbeuH and luoutb-partB, gteally enlarged. 
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snpplementary tooth, as in Achorutes (Fig. 172, c). This spring 
is in part homologous with the ovipositor of the higher insects, 
which originally consists of three pairs of tubercles, each pair 
arising apparentlj from the seventh, eighth, and ninth (the lat^ 
ter the penultimate) segments of the abdomen in the Hymenop- 
tera. The spring of the Podura seems to be the homologue of 
the third pair of these tubercles, and is inserted on the penulti- 
mate segment. This comparison I have been able to make from 
a stody of the embryology of Isotoma. 

Another organ, and one which, so tUr as I am aware, has been 
overlooked by previous observers, I am disposed to consider as 
possibly an ovipositor. In tlfe genns Achorutes, It may be found 
in the segment just before the spring-bearing segment, and 
sitnated on the median line of the body. It consists (Fig. 163) 
of two squarish valves, fi'om betvreen which « 

projects a pair of minute tubercles, or blades, 
with four rounded teeth on the under side. 
This pair of infinitesimal saws reminds one of ' 
the blades of the saw-fly, and I am at a loss 
what their use can be unless to cut and pierce ~~X 

so as to scoop ont a shallow place in which to 
deposit an egg. It Is homologous in situation 
with the middle pair of blades which c 
the ovipositor of higher insects, and if it si 
prove to be used by the creature In laying its ics. Catch holding 
eggs, we shonld then have, with the spring, an eprlng of Acho- 
additional point of resemblance to the Nenrop- '^'' ^ ' 

tera and higher insects, and instead of this spring heing an 
important diffbrentinl character, separating the Thysanura from 
other insects, it binds them still closer, though still differ- 
ing greatly in representing only a part of the ovipositor of the 
higher insects. (This Is a catch for holding the spring in place.) 

But all the Poduras ditfer from other insects In possessing a 
remarkable organ situated on the basal segment of the iB»do- 
men. It ts a small tobercle, with chitinons walls, forming two 
valves from between which is forced out a fleshy sucker, or, as 
in Smynthuros, a pair of long tubes, which are capable of being 
darted out on each side of the body, enabling the insect to 
attach itself to smooth surfaces, and rest in an inverted position. 

The eggs are laid few In number, either singly or several 
together, on the under side of stones, chips or, as in the case 
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of Isotoma Walkerii, under the bark of trees. They are round, 
transparent. The development of the embryo of Isotoma hi 
general accords with that of the Phryganeltlffi and suggests on 
embrjologlcal grounds the near relationship of the Thjaanura 
to tht Neuroptera 

The earliest stage observed was at the time or the appearance 
of the primltue band (Fig 16*, a, b, folding of the primitive 




Bevelopment of B Poduran. 
band ; c, the dotted line crosses the primitive band, and terminates 
inalarge yolt grannie) which surrounds the egg as in the Caddis 
Soon after, the primitive segments appear (Fig. ICfi ; 1, 
2, mandibles; 3,max:ill!e; the labium was not seen; 6-T, 
legs ; c, yolk surrounded by the primitive band) and seem to orig- 
inate just as in the Caddis fiies. Figure 166 is a front view of 
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the embryo shortly before it is hatched ; figure ICT, side view of 
the same, the figures m in Fig. 166; sp, spring; i, labrura. The 
labrnm or upper lip, and the cljpeus are large and as distinct as 
in the embryos of other insects, a fact to which we shall allnde 
again. The large three-jointed spring is now well developed, 
and the inference Is drawn that it represents a pair of true 
abdominal legs- The embryo when about to hatch throws off 
the egg-shell and amnion in a few seconds. The larva is per- 
fectly white and Is very active In Its movements, running over 
the -damp, inner surface of the barlt.* It is a little over a hun- 
dredth of an loch iu length, and diflfers from the adult in being 
shorter and thicker, with the spring very short and stout. In 
fact the larva assumes the form of the lower genera of the 
family, such as Achomtes and Lipura, the adult more closely 
resembling Degeeria. The larva after Ks first moult retains 
its early clumsy form, and is still white. After a second moult 
it becomes purplish, and much more slender, as In the adult. 
The eggs are laid and the young hatched apparently within a 
period of ftom sis to ten days. 

Returning to the stage Indicated by figures 16(1 and 167, 1 am 
induced to quote some remarks published in the Memoirs of 
the Peabody Academy of Science, No. 2, p. 18, which seem to 
support the view that these insects are offshoots from the Neu- 
roptera. 

"The front of the head is so entirely different from what It la 
In the adult, that certain points demand our attention. It Is evi- 



,s Thysanurous characters, which consist In an approach to the 
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form of the Myriopodous head, the front, i 
being reduced to a mitiimnm and the a] 
in closer proximity to 1 

Sir Johu Lnbbock h g 
internal anatomy of t 
patient dissections fllli g j 

internal structure. Th p 
to speak briefly of the p 
simple system of trach « n m 
^piracies in the head, oppe h 

e., on the back of the 1 d (V 
the prothoras.) Nlcol a d O f 
1q several lower genera (Orchesella, Tomocerus, and Achorutea 
and allied genera), but Lubbock was unable to detect them, and 
I may add that I have not yet been able after careful search to 
Qnd them either in living specimens, or those rendered trans- 
parent by potash. 

Having given a hasty sketch of the eiternal aspect of the 
Poduras, I extract from Lubbock's work a synopsis of the fam- 
ilies aud genera for the convenience of the student, adding the 
names of known American species, or indications of nnde- 
Bcribed native forms. 

Smynthujud*.— Body globular oi 
forming one mass head vertical o 
or eight segments Ejes eight o 
head Legs ton„ and slander 
sni plementary st-gment 

Snunthurns Antennie four io in ted btnt at the i 
of the fourth which is nearlj a. long as the other three, and 
appears to conbist of many small segments No conspicuous 
dorsat tubercles (In this country Fitch has described Ave spe- 
cies S arvalis elegans hortensis Novffiboracensis, and algni- 
fer Tigure laG represents a species found in Maine.) 

Dicyrtoma Antennie eight jointed . 



ir ovoid ; thorax and abdomen 

r inclined antenna of four 

Q each fide on the top of the 

Saltatory appendage with a 



a btfore, three after 



the bend 
Papii 



Two dorsal tuheicks on tie abdjmen 
Antennie four jointed without j 



well-marked 
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elbow, and with a short termiual segment offering the appear- 
ance of being many-jointeii. 

PoDDniD^.— Tliis family comprises those species of the old 
genas Podura, in which the mouth ha^ mandibles [also maxills 
and a labiuiu], and the body is elongated, with a more or less 
developed saltatory appendage at the posterior extremity. 

Orchesella. Segments of the body unequal iu size, more or 
less thickly clothed with clubbed hairs. AntenniB long, sis- 
jointed. Eyes six in ntmber on each side, arranged in tlie 
form of an S. (Otie or two beautiful species live about Salem.) 

Uegeeria. Segments of the body unequal in size, more or 
less thickly clothed by clubbed hairs. Antennie 1< 
liead and thorax, filiform, four-jointed. Eyes 
eight In number oa each side of the head. 
(Two species, Degeeria decern -fasciata. PI. 
10, Figs. 3, 3, and D. pnriiurascens, Pigs. 4, 6, 
are figured iu the "Guide to the Study of 
Insects," Figure' 168 represents a species 
found in Salem, Mass., closely allied to the ' 
European D. nivalis. Five species are already 
known in New England.) 

Seira. Body covered with scales. Anteunse 
four-jointed 1 terminal segment not ringed. 
Eyes on a dark patch. Thorax not projecting 
overthehead. Abdomluid segments unequal. 

Tempietonia. Segments of the body sube- 
qual, clothed by clubbed hairs, and provided 
with scales. Antennte longer than the head 
and thorax, flve-jolnted, with a small basa! 
segment, and with the terminal portion ringed. 

Isotoma. Four anterior abdominal segments subequal, two 
posterior ones small; body clothed with simple haire and with- 
out scales. Antennffi four-jointed, longer than the head ; seg- 
ments subequal. Eyes seven in namber on each side, arranged 
in the fbrm of an S. (Three species are found in Massachu- 
setts, one of which (I. plambea) is figured on PI. 10, Figs. 6, 7, 
of the "Guide to the Study of Insects," third edition.) 

Tomocerus. Abdominal segments unequal, with simple hairs 
and scales. Antednte very long, four-jointed, the two terminal 
segments ringed. Eyes seven in number on each side. (The 
European T. plumbea, Podura piumbea of authora. Is our spe- 




j. Degeeria. 
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cies, and Is coramoQ. Fig. 160, greatly enlarged, copiecl from 
Templeion; Fig. 159, side view, see also Fig- 161, wliere the 
mouth-parts are greatly enlarged, the lettering beiog the same. 
Did, mandibles ; iw, maxillie ; mp, raasillary palpua; (6, labium; 




Scale of LcpidDCfrtus. 

Ip, labial palpus ; Ic, laeinla ; g, portion ending in three teeth ; I, 
lobe of labium; «p, ventral sucking disk; the dotted lines passing 
through the body represent the course or the intestine; 6, end 
of tibia, showing the tarsns, with tbe claw, and two accessory 
pines; a, third joint of the spring. 
' Fig. 163, laclnia of maxilla greatly 
enlarged. Fig. 169, different forms 
of scales,' showing the great vari- 
ation in size and form, the narrow 
ones running into a linear form, 
becoming hairs. The markings 
are also seen to vary, showing, 
their unreliable character as test 
objects, unless a single scale Is 
kept for use.) 

Lepidocyrtus. Abdominal seg- 
ment unequal, with simple hairs 
and scales. Antenna long, four- 
jointed. Eyes eight in number 
'" """'" '" ° on each side. (Fig. 170, L. albi- 

nos, an European species, from Hardwlckc's "Science Gossip." 
Fig. 171, a scale. Two species live in New England.) 

Poduro, Abdominal segments aubeqiial. Hairs simple, no 
scales. Antenuai four-jointed, shorter than the head. Eyes 
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eight ill number on each side. Saltatory appendage of moderate 
length. 

Achorutes. Abrtoininal segments subequal. Anteons short, 
four-Jointed. Byes eight in number on each side. Saltatory 
appendage quite short- 
Figure 173 represents a species of this genus very abundant 
nnder the bark of trees, etc., in New England. It is of a blackish 
lead color; a, end of tibia bearing a tenant hair, with (he tarsal 
joint and large claw; 6,sprihg! c, the third joint of the spring, 
with the little spine at the base ; figure 163, the supposed ovi- 




positor; a, the two blades spread apart; b, side view. The 
mouth-partB in this genus are mucli as in Tomocerus, tlie niax- 
illEe ending in a lacinia and palpus. 

The three remaining genera, Lipura, Anurida and Anura, are 
placed in the "family" Lipuvidie, which have no spring. Lub- 
bock remarks that "this family contains as yet only two* 
genera, Lipura (Burmeister), in which the mouth Is composed 
of the same parts as those In the preceding genera, and Annra 
(Gervais), in which the mandibles and maxillie disappear." Our 
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173, copied from Lubbock). The site of the spring is indicated 
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Figure 174 represents Anurida maritima found under stones 
between tide marhs at Nantucket. It is regarded the same as 
the European species by Lubbock, to whom I had sent specimens 
for comparison. This genus differs In the form of the head 




from Liputft and also wants the terminal upcnrved spines, while 
the anteniije are much more pointed. The legs (Fig. 176) 
end in a large, long, curved claw. Ou examining specimens 
soaked in potash, I have found that the mouth-parts of this 
species (Fig. 176, md, mandibles; mx, masillie ; e, eyes, and a 
singalar accessory group of small cells, are like those of Acho- 
rutes, as previously noticed by Lnboulbfene. The mandibles, 
like those of other Podaras, end in from three to six teelh, and 
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have a broad, rannr-tootliod molar surlkce below. The masillEe 
end in a tridentate laciuia as usual, though thj palpi aod galea 
I hiive not yet studied. 

The geuus Anui-a may be readily recognized by the mootli 
ending in an acutely conical beak, with its end quite free from 
the head and hanging down beneath it. The body is short and 
broad, much tuborculated, while the anteunie are short and 
pointed, and the legs are much shorter than in Lipura, not 
reaching more than a third of their length beyond the body. 
Our common form occurs under the barlt of trees. 

For the reason that I can find no valid characters for separa- 
ting these three genera as a famiiy trom the other Poduras, I 
am inclined to think that they form, by the absence of the 
spring, only a subdivision (perhaps a subfamily) of the Podu- 
ridse. 

The best way to collect Poduras Is, on turning up the stick or 
stone on the under side of which they live, to place a vial over 
them, allowing them to leap into it; they may be incited to leap 
by pushing a needle under the vial. They may also be col- 
lected by a bottle with a sponge saturated with ether or chloro- 
form. They may be kept alive for weeks by keeping moist 
Blips of blotting paper in the vial. In this way 1 have kept 
specimens of Degeeria, Tomocerus and Orcheaella, from the 
middle of December till late in January. During this time 
they occasionally moulted, and Tomocerus plumbeus, after shed- 
ding its skin, ate it within a few hours. Poduras feed ordinarily 
on vegetable matter, such as dead leaves and growing crypto- 
gamic vegetation. These little creatures can be easily preserved 
In a mixture of alcohol and glycerine, or pure alcohol, though 
without the glycerine the colors fade. 

We have entered more fully in this chapter into the details of 
structure than heretofore, too much so, perhaps, for the patience 
of our readers. But the study of the Poduras possesses the 
liveliest interest, since these lowest of all the sii-footed insects 
may have been among the earliest land animals, and hence to 
them we may look with more or less success for the primitive, 
ancestral forms of Insect life. 
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HINTS ON THE ANCESTRY OF INSECTS. 

Though our course through the different groups of insects 
may have seemed rambling and desultory enougb, and pursued 
with slight reference to a natural classification of tie insects of 
wiiich we have spokeii, yet beginning with the Hive bee, the 
highest intelligence in the vast world of insects, we have gradu- 
ally, though witli many a sudden 

step, descended to periiaps the 

most lowly organized forms 

among all the insects, the para- 
mites. While the Demodes 
! Is probably the humblest in Its 

organization of any of the insects 

we liave treated of, there Is still 

another mite, which, some emi- ■ 

noot naturalists continue to re- '. 

gnrd as aworm, which Is yet lower 

in the scale. This is the Pentas- 

toma (Fig. 177, P. ttenioidesj, 

which lives in the manner of the 

tape worm a parasitic life in the 

htgher animals, though Instead of 

inhabiting the alimentary canal, 

the worm-like mite takes up its 

abode in the nostrils and frontal 
sinus of doga and sheep, and sometimes of the horse At first 
however, it Is found in the liver or lungs of various animals 
sometimes in man. It is then In the earliest or Ian al state and 
assumes its true mite form, being oval In shape with mmute 
horny jaws adapted for boring, and with two pairs of legs armed 
(US') 




177, Pcntaalc 



78. CfiDtlpede. 
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with sharp retractile claws. Such an animal as this is little 
higher than some worms, and indeed is lower than many of them. 

We should also not pass over in silence the Centipedes (Fig. 
178, Scolopocrjptops sesspinosa) and Galiey worms, or Thou- 
sand legs and their allies (Myriopods), which by their long 
slender bodies, and great number of segments and feet, vaguely 
recall the worms. But they, with the mites, are true insects, as 
they are born with only three pairs of feet, as are the .mites and 
ticks, and breathe by trachese; and thus a toramon plan of 
structure underlies the entire class of insects. 

A very strange Myriopod has been discovered by Sir Join 




179. Young Pfluropna. 130. Spring-tail. isl. ToongJulnB. 

Lubbock in Europe, and we have been fortunate enough to find 
a species in this country. It is the Fauropus. It consists, when 
fully grown, of nine segments, esclusive of the head, bearing 
nine pairs of fbet. The yonog of Pauropus (Pig. 170) is bom 
with three pairs of feet, and in its general appearance reminds 
lis of a spring-tail (Fig. 180) as may be seen by a glance at the 
cut This 31^ legeed form of Pauropos may also be compared 
with the voung galley worm (Fig. 181). 

Passing to the gtoqp of spiders and mites, we find that the 
young mites when tr-'t hatched have but three pairs of feet, 
while their parents have four, like the spiders. Figure 182 
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represents tlie larva (Leptns) or the red garden mites; while a 
llgare of the "water bear," or Tardigrade (Fig. 183), is intro- 
duced to compare with it, as it bears a resemblance to the 
young of the mites, though their young are born 
with their full complement of legs, an exception 
to their nearest allies, the true mites. Now if 
we compare these early stages of mites 
niyriopods with those of the true sis-footed" 
insects, as In the larval Melofi, Cic'ida Thrips 
and Dragon fly, we shall see quite plainly that 
they all share a common form. What does tl is 
mean? To the systematist who concerns hira ^''" ^«I™' 
self with th^ claasiflcatlon of the myriads of different insect? 
now living, it Is a relief to find that all can be reduced to the 
corapai'atlvely simple forma sketched 
above. It is to him a proof of the 
unity of organizitlon pervading the 
world of insects He see's how nature 
5 upon this irchctjpal form has 
by In pi n 1 fl ti n f p t 1 
d 1 b th addili f d 

th w tl n th mpl 

ml 1 h 

If m A d 



d tl b tl f 
h th n th b K d 
grasshoppers; and the b tt fi d m th th wh 1 

being more highly organized than tlie flies; and while we see the 
hymenoptovous saw-flies, with their larvte mimicking so closely 
the caterpillars of the butterflies, in the progress from the saw- 
flies up to the bees we behold a gradual loss of the lower 
saw-fly characters in the Cynips and Chalcid flies, and see in 
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tlie sand'Wasps and true wasps a constant and accelerating like- 
ness to the bee form. Yet this continuity of impi-ovin™ organi- 
zations Is often broken, and we often see insects wliich recall 
the earlier and more elementary forms. 

Agaic, going back of the larval period, and studying the In- 
sect in tlie egg, we find that nearly all the insects yet observed 
agree most strikingly In tbeir mode of growth, so tliat, for 
instance, the earlier stages of the germ of ai bee, fly or beetle, 
bear a remarkable resemblance to each other, and suggest again, 
more forcibly than when we examine the larval condition, that 
a common design or pattern at first pervades all. In the Uglit 
of the studies of Von Bner, of Lamarck and Darwin, should we 
be content to stop here, or does this ideal archetype become 
endowed with life and 
have a definite exis- 
tence, becoming the 
ancestral form of all 
insects, the prototype ( 
which gave birth to 
the hundreds of thou- 
sands of insect forms 
which are now spread 
over our globe, just 
as we see dally hap- 
pens where a single 
aphis may become the '^' ^"'* Styiopa. 

progenitor of a million offspring clustering on the same tree? 
Is there not sometliing more than analogy in the two things, and 
is not the same life-giving force that evolves a million young 
Aphides from the geim stock of a single Aphis in a single sea- 
son, the same in kind with the production of the living races 
of insects from a primeval ancestor? When we see the Aphis 
giving origin in one season to successive generations, the indi- 
viduals of which may be counted by the million, it is no less 
mysterious than that other succession of forms of insect life 
which has peopled the globe during the successive chapters of 
Its history. While we see In one case the origin of individual 
forms, and cannot explain what it is that starts the life In the 
germ and so unerringly guides the course of the growing em- 
bryo, it is illogical to deny that the same life-giving force la 
concerned in the production of specific and generic forms. 
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Who can osplaln the origin of the sexes? What Is the cause 
that dotermiacs that one Individual In a brood of Stjlops, for 
example (Fig. 134, male ; Fig. 185, grub-like female in tiie body 
of its host), shall be but a grub, living as a parasite In the 
body of Its host, while its fellow shall be winged and as free la 
its actions as the most highly organized insect? It is no less 
mysterious, because it daily occurs before our eyes. So perhaps 
none the less mysterious, and no more discordant wilh known 
natural laws may the law that governs the origin of species 
seem to tliose who come after as. Certainty the present 
attempts to discover that law, however fatultoas they may 
seem to many, are neither illogical, nor, judging by the impetus 
already given to biology, or the 
science of life, labor altogether 
spent in vaiu. The theory of 
r evolution Is a powerful tool, 
when jDdiciously nsed, that must 
e^■entually wrest many a secret 
from the grasp of nature. 

But whether true or unproved, 
the theory of evolution In some 
shape has actually been adopted 
by the large proportion of natu- 
ralists, who And It indispensable 
in their researches, and it will bo 
used until found Inadequate to 
explain fiicts Notwithstanding 
the present distm«t and even 
fear with whlUi It Is received 
by many, we doubt not but that in comparath e!j few years all 
will acknowledge that the theory of e* olution wdl he to biology 
what the nebular hypothesis Is to geology or the atomic theory 
is to chemistry. While the evolution theory is as yet imperfect, 
and many objections, some seemingly insuperable, can be raised 
against it, it shonld be borne in mind tliat the nebular hypoth- 
esis is still comparatively crude and unsatisfactory, though 
indispensable as a working theory to the geologist; and in 
chemistry, thongli the atomic theory may not be satisfactorily 
demonstrated to some minds until an atom Ls actually brought 
to sight, it is yet invaluable in research. 
Many short sighted persons complain that such a theory sets 
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iu the back-ground the Idea of & personal Creator ; but minda no 
less devout, and perhaps a trifle more thoughtful, see the hand 
of a Creator not kss In the evolution of plauta and aniioals £tom 
prCexistent forms., through natural laws, than in the evolution 
of a summer's shower, through the Jaws discovered by the 
meteorologist, who looks h&ck. through nunads of ages to the 
causes that led to the distribution of mountain chains, ocean 
currents and trade winds, which combine to produce the neces- 
sary conditions resulting in that shower. 

Indeed, to the student of nature, the evolution theory ifa biol- 
ogy, with the nebular hypothesis, and the grand law in physics 
of the correlation of forces, all interdependent, and revealing 
to us the mode in which the Creator of the Universe worla 
In the world of matter, together form an immeasurably grander 
conception of the order of creation and its Ordaincr, than was 
possible for us to form before these laws were discovered and 
put to practical use. We may be allowed, then, in a reverent 
spirit of Inquiry, to attempt to trace the ancestry of the insects, 
and without arriving, perliaps, at any certain result, for it la 
largely a matter of speculation, point out certain facts, the 
thoughtOil consideration of which may throw light on this 
difficult and embarrassing question. 

Without much doubt the Poduras are the lowest of the sii- 
fo6ted insects. They are more embryonic In their appearance 
than others, as seen in the large size of the head compared with 
the rest of the body, the large, clumsy legs, and the equality in 
the size of the several segments composing the body. In other 
characters, such as tlie want of compouud eyes, the absence of 
wings, the absence of a complete ovipositor, and the occasional 
want oftracheaa, they stand at the base of the Insect series. That 
they are true insects, however, we endeaTored to show in the pre- 
vious chapter, and that they are neuropterous, we think is most 
probable, since not only in the structure of the Insect after birtit 
do they agree with the larvie of certain neuroptors, but, as we 
have shown In another place • in comparing the development of 
Isotoma, a Foduran, with that of a species of Caddis fly, the 
correspondence throughout the different embrjological stages, 
nearly up to the .time of hatching, is very striking. And it is a 
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romaikilile fxot as we Lave pre\ loudly ootked that when It 
bCains to diefer from the Caddia fly emhrj o it begins to assume 
the FoiJuian chii-acters and its devtlupment consequently in 
some degree ietiogia,(ies jaat as 
In the hce previous to hucct iug 
as we have shown in a pnjvloua 
chapter so that I think w 
wairauted ^t present in regarding \ 
the Thysanura and especially the 
famiy of Podurida as tlegnded 
ntuiopten Consequently the Po 
duras did not have an independent 
origin and do not, perhaps, represent a distinct branch of the 
genealogical ti-ee of articulates. While the Poduras may be said 
to form a specialized type, the Bristle-tails (Lepisma, Maehiiis, 
NIcoletia and Canipodea) are, as 
we have seen mnch more highly 
organized and form a generalized 
: comprehensive type. They re- 
semble in their general form the 
a of Ephemeitds, and perhaps 
e closel5 the immature Perla, 
and also the wingless cockroaches. 
Now such forms as these Thysa- 
nura, together with the mites and 
he singnlar Pauropas, we cannot 
void suspecting to have been 
among the earliest to appear npon 
LuK the earth, and patting together the 
i^cts, first, of their low organiza- 
tion; secondly, of their compre- 
'/ ^i" henslve structure, resembling the 
larvie of other insects ; and thirdly, 
'■ of their probable great antiquity, 
we naturally look to them as being 
related in form to what we may 
conceive to have been the ancestor 
of the class of Insects. Not that the animals mentioned above 
were tlie actual ancestors, but that certain insects bearing a 
greater resemblance to them than any others with which we are 
acquainted, and belonging possibly to families and orders now 
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extinct, were tbe prototypes and progenitors of tlic 1 
now linown. 

Though the study of tlio embryology of insects is as ye 
Infancy, still with the facts now in ou 
With tolerable certainty tliat at first 
the embryos ot all insects are re- 
markably alike, and the process of 
development is much the same in 
all, as seen in tbe figure of Diplax 
(Fig. ISe), the loose (Fig. 187), tlie 
spider (Fig. 188) and the Podura 
(Fig. 189), and we could give others 
bearing the same likeness. V/c no- 
tice that at a certain period in the 
life of the embryo all agree in hav- 
ing thelead large, and bearing from 
two to four pairs of mouth organs, 
resembling the legs; the thoras is 
merged In with the abdomen, and 

the general form of the embryo is 188. Embiyo of Spider, 
ovate. Now this general embryonic form characterizes the 
larva of the mites, of the myrlopods and of the true insects. To 
BUth a generalized embryonic form to which the insects may be 
j !_ referred as the descendants, we 

would give the name of Leptiis, 
s among Crustacea the ances- 
tral form la referred to Nan- 
us, a larval form of the lower 
I Crustacea, and through which 
■ part of the Crabs, 
' Shrimps, Barnacles, water fleas, 
tc, pass to attain their litfl- 
ite adult condition. A little 
water flea was described as a 
separate genus, Nauplius, before 
It was known to be the larva of 
a higher water fiea, and so also 
Leptns was thought to be a 
e follow the usage of certain natu- 
i, and propose for this com- 




189. Embryo of Podiira. 

mature mite. Accordingly,' 
ralists in dealing with the C 



n primitive larval condition of ins 



sthett 



Q Leptus. 
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The first to discuss this Eiibject of the ancestry of insects was 
Fritz Miiller, who In his ■' Fiir Darwic,"* pnblished in 18(13, says, 
at llio end of his work, " Having reacbed the Nauplius, the 
extreme outpost of the class, retiring 
farthest into the gray mist of primitive 
time, we naturally look round us to see 
whether ways may not be descried thence 
towards other bordering regions. • * » 
But I can see notliing certain. Even 
towards the nearer provinces of t!ie Myri- 
opoda and Arochnida 1 can find no bridge. 
For the Insecta alone, the development 
of the Malacostraca [Crabs, Lobsters, 
Shrimps, etc.] may perhaps present a 
point of union. Like many ZoCe, the 
Insecta possess three pairs of limbs 
serving for the reception of nourishment, 
and three pairs serving for locomotion; 
like the ZuSie they have an abdomen 
without appendages; as In all ZoSie the 
re destitute of palpi. Certainly but little 
pared with the much which distinguishes these 
two animal forma. Nevertheless, the supposition that the In- 
secta had for their common ancestor a ZoEa which raised Itself 
into a life on land, may be recommended for further examina- 
tion" (p. 140). 

Afterwards Hteckel in his "Generelle Morphologie " (18(36) 
and "History of Creation." published in 1863, reiterates the 
notion that the insects are derived from the larva (Zoea, Fig. 
100) of the crabs, though he Is doubtful whether they did not 
originate directly from the worms. t 

It may be said in opposition to the view that the insects camo 
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originallj' from the same early crustacean resemhling tlie larva 
of a crab or shrimp, that the differences between the two types 
are too great, or, in other words, the homologies of the two 
classes too remote,' and the two types are each too specialized 
to lead us to suppose that one was derived from the other. 
Moreover, we find through the researches of Messrs. Hartt and 
Scuddcr that there were highly developed insects, such as May 
flies, grasshoppers, etc., iu the Devonian rocks of New Bruns- 
wick, leading us to expect the discovery of low insects even in 
the Upper Siluri k At y rate this discovery pushes 

back the origin of ns by da time when there were true 
ZoSie, as the shrii p d th 11 es are not actually known to 
exist so far back th b 1 t h g as yet been found 

below tlie coal meas 

The view that thi tw dndfoma ZoCa was also 
sustained by Fried h B th dl t ished entomologist 

of Vienna, iaappfa*! Mh :fc69. Following the 
suggestion of Frit M 11 d Hte k 1 h derives the ancestry 

of insects from th Z fe f b d h mps. However, he 
regards the Podu id h n: 

true insects, select! g C mp 1 
tral form, remark g th t th C 
Insects and Myr p d th 
Crustacea." He s th g g di 

At the same tim J th w t i 
of the derivation f t f th 

the fact that he had 1 g t d th 

bly derived dlrectlj f 



of the 
til tjpe of such an ances- 
p d -stage has for the 
1 the Zoea for the 

li tl spiders and mites, 
t ng Hteckel's views 
stacea (ignorant of 
insects were possi- 
iso independently of 
Brauer's opinions) d 1 dht b 11 fth t though it seemed pre- 
mature, after the discovery of highly organized winged insects 
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In rocks so ancient as the Devonian, and with the late iJiscOTery 
of a laud plant In the Lower Silurian rocks of Sweden,* to even 
guess as to the ancestry of insects, yet he would suggest that, 
instead of being derived from some Zo6a, "the ancestors of the 
insects (including the six-footed insects, spiders and myrlopods) 
must have been worm-like and aqnatic, and when the type 
became terreBtrial we would Imagine a form somewhat like the 
young Pauropus, which combines In a remarkable degree the 
characters of the myriopods and the degraded wingless insects, 
such as Uie Smynthurus, Podura, etc. Some such forms may 
have been introduced late in the Silurian period, for the inter- 
esting discoveries of fossil insects in the Devonian of New 
Brunswick, by Messrs. Hartt and Scudder, and those discovered 
by Messrs. Meek and Worthen in the lower part of the Coal 
Measures at Morris, Illinois, and described by Mr. Scudder, 
reveal carboniferons myriopods (two species of Euphorberia) 
more highly organized than Pauropus, and a carboniferous scor- 
pion (Buthus?) closely resembling a species now living in Call- 
fbrnia,. together with another scoFpion-llkc animal, Mazonia 
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Woodiana, while the Devonian insects described from St. John 
by Mr. Scudder, are nearly aa highly organized as our grass- 
hoppers and May flics. Br. Dawson has also discovered a well 
developed miUeped (Sylobius) in the Lower Coal Measures of 
Hots Scotia; so that we must go back to the Silurian period in 
our search for the earliest ancestor, or (if not of Darwinian 
proclivities) prototype, of insects." 

Afterwards' the writer, carrying ont the ideasuggested above, 
"referred the ancestry of the Myriopoda, Arachnids, and Hex- 
apodous Insects to a Leptus-lilie terrestrial animal, bearing a 
vague resemblance to the Naupllua form among Crustacea, iuas- 
mnch as Uie body Is not diflferentiated into a head, thorax and 
abdomen [though the head may be free from the rest of the 
bodyj and there are three pairs of temporary locomotive appen- 
dages. Like NaupUns, which was first supposed to be an adult 
Entomostracan, the larval form of Trorabidium had been de- 
scribed as a genus of mites under the name of Leptus (also 
Ocypete and Astoma) and was supposed to be adult." 

In the same year Sir John Lubbock t agrees with Brauer that 
the groups represented by Podura and Campodea may have been 
the ancestors of thff insects, remarking that "the genas Cam- 
podea must bo regarded as a form ot remarkable interest, since 
it Is the living representative of a piimseval type from which 
not only the Collembola (Podura, etc.) and Thysanura, but the 
other great orders of Insects, have all derived their origin." 

The comparison of the Leptua with the NaupUus, or pre-Zo5al 
stage of Crustacea, Is much more natural. But here we are met 
with apparently insuperable difficulties. While the Naiiplius 
(Fig. 191) has but three pairs of appendages, which become the 
two pairs of antennas and succeeding pair of limbs of the adult, 
in the Leptns as the least number we have five pairs, two of 
which belong to the head (the maxlllfe and mandibles) and three 
to the thorax; besides these is a true head, distinct IVom the 
hinder region of the body. It is evident that the Leptus fuuda- 
raentally differs from the Nauplius and begins life on a higher 
plane. We reject, therefore, the Crustacean origin of the 
insects. Our only refuge Is In the worms, and how to account 

•In ■ oomninnrcsUon made to the Boston Sneicly of Nntnral History, Oct J!. 
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for the trans rautatloa of any worm with which we me at present 
acquainted into a form Iil:e the Leptus, with its mundibiilated 
mouth and jointed legs, seems at first well nlgU Impossible. 
We have the faintest possible indication in the structure of 
Bome mites, and of tlie Tardigradea and Peutastoma, where 
there is a striMug recurrence, as we may term it, to a worra-iilie 
form, readily noticed by every observer, whatever his opinion, 
may be on the developmental theory, la the Dcmodex we see 
a tendency of the mite to assume under peculiar circumstauces 
an elongated, worm-like form. The mouth-parts are aborted 
(thoiiah frnm wliiit we know of the emhryolosy of other mites, 
a they probably 
1 Iiiclicntod 
I early in embl'y- 
I onlc life), while 
Itheelghtlegsare 
m'Bot Jointed, and 

■ form simple Cu- 
Ibercles. In the 
iTardigrades, a 
5 long step lower, 
Iwe have un- 
gjointed fleshy 

s armed with 
H from two to four 

■ claws, but the 
Hmonth-pafts arc 

issentially mite 

191. Manpliue. decided worm 

e fact that they are hermaphrodites, each individual 
having ovaries and sperniarles, as is the case with many worms. 
When we come to the singular ci-eatures of which Pentastoma 
and Llngnatula are the type, we have the most strlfclug approx- 
imation to the worms in external form, but these are Induced 
evidently by their parasitic mode of life. They lose the rudi- 
mentary jointed limbs wliich some (Linguatula especially) have 
■well marked in the embryo, and from being oval, rudely mite- 
lifce in form, they elongate, and only the claws or simple curved 
hooks, like those of young tape worms, remain to indicate the 
original presence of true jointed legs. 
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In seeking for the ancestry of our Iiypothetical Leptns among 
the worms, we are at best groping in tlie dark. We know of 
no ancestral form among the true Annelides, nor is it probable 
that it waa derived from tlie intestinal worms. Tbe only worm 
below the true Annelides tbat suggests any remot* analogy to 
the insects Is the singular and rare PeripatU8, which lives on 
land in warm climates. Its body, not divided into rings, is pro- 
vided with about thirty pairs of flesby tubercles, eaeb ending in 
two strong claws, and the bead is adorned with a pair of flesby 
tubercles. It is remotely possible that some Silurian land 
worm, if any such existed, allied to our living Peripatus, may 
have been the ancestor of a series of types now lost which 
resulted In an animal resembling the Leptus. 

We may, however, as bearing upon this difficult question, cite 
some remarkable discoveries of Professor Ganin, a Russian 
naturalist, on the early stages 
of certain Ichneumon parasites, 
which show some worm fea- 
tures in their embryonic devel- 
opment. In a species of Platy- 
gaster (Fig. 192, P. efro 
Fitch), which is a parasite 
t Ing dg llfl tl ai 

g b d ft th 



I 11 i th t i wh b U 




/ 

t I 11 W th 182. Plalygaster error. 

n 1 d II O t f th s cell (Fig. 193 A, a) arise 

w h 11 Th W! I 11 (a) gives origin to tbe em- 
b J Tb t t ml Iply by subdivision and form 

th 1 J I b mnlon," which is a provisional 

1 P d d t as 1 t 1 building up the body of the 

fc «" -I"*! t I I 11 h wever, muUiplies by the suh- 

1 I f 't 1 th b II 1 g up tbe body of the germ. 
F 193 B g h w th y Ik r germ Just forming ont of 

tl" ' 1 ( ) d 6 th p npb ral cells of the blastoderm 

^ ml Fi 193 f shows the yolk transformed 

Into the embryo (17), with the outer layer of blastodermic cells 
(6). The body of the germ Is infolded, so that the embryo 
appears bent on itself. Figure 193 D shows the embryo much 
farther advanced, with the two pairs of lobes (mi!, rudimentary 
mandibles; J, rudimentary pad-llbe organs, seen lu a more 
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adTsnced stage in-^), and the bSlobate tail (s(). Figure 194 (m, 
moullt; at. rudinienCa):; auteuaee; tn<i, mandibles; d, tongue-iilie 
appendages; st, anal stylets; the subject of tliis ttgure is of a. 
diflbreat species from tie insect previously Qgured, which, how- 
ever, It closely I'esetnbles) shows the first larva stage after 
leaving the egg. Tills strange form, the author remarks, Trould 
scarcely be thougiit an insect, were not Its origin and fariher 
development known, but rather a parasitic Copepodous crusta- 
cean, whence he culls this the Cyclops-like stage. In this cou- 




103. Developinent of PlatygastEr. 

dltion it clings Co the inside of its host by means of its book-like 
jaws (md), moving about like a Cestodes embryo with its well 
known six hooks. The tail moves up and down, and is of bnt 
little assistance in Ita efforts to change its place. Singularly 
enongh, the nervous, vascular, and respiratory systems (tra- 
chere) are wauling, and the alimentary canal is a blind sac, 
remaining in an indifferent, or unorganized state. How long 
it remains in this state could not be ascertained. 
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Tlie second larval stage (Fig. 19G ; ix, <e5ophagns ; ng, supra- 
Oisophageal gaagliou ; n, nervous cord ; ga, and g, genital organs ; 
ms, banil of muscles) is attained by meacs ot a moult, as ustial 
iu the metamorphoses of insects. With the change of skin the 
larva entirely changes its form. So-called hypodermic cells are 
developed. The singular tail is dropped, the segments of the 
body disappear, and the body grows oval, while within begins 
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a series of remarkable changes, like tile ordinary development 
of the embryo of most other insects withiu the egg. The cells 
of the hypodermls multiply greatly, and lie one above tlie other 
in numerous layers. ' They give rise to a special primitive organ 
closely resembling the "primitive band" of all insect embryos. 
The alimentary canal Is made anew, and the u 
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lar systems now appear, hat the trachea are not yet formed. 
It remains in this state for a much longer period tlian In the 
prsvions stage. 

The third larval fbrm only a few live to reach. This is of the 

nsnal long, ovnl form of the larva; of the iehnenmons, and the 

body has thirteen segments exclusive of the head. The muscular 

system has greatly developed and the Ijrva is much more lively 

ill- its motions than before. The now 

organs tliat develop are the air tubes and 

fat bodies. The "imaginal disks" or rndi- 

— of mentary portions destined to develop and 

form the skin of the adult, or imago, arise 

in the pupa state, which resembles tliat of 

J other ichneumons. These disks are only 

engaged, In Platygaster, in building up 

the rudimentary appendages, while in the 

flies (Muscidce and Corethra) they build 

up the whole body, according to the 

remarkable discovery of WeLsmann. 

Not leas interesting is the history of the 
development of a species of Polynema, 
another cgg-paraslte, which lays its eggs 
(one, seldom two) in the eggs of a small 
dragon fly, Agrion vIrgo, which oviposits 
in the parenchyma of the leaves of water- 
'' lilies. The eggs develop as iu Platygaster. 
The earliest stage of the embryo is very 
remarkable. It leaves the egg when very 
small and immovable, and with scarcely a 
trace of organization, being a mere flask-shaped sac of colls.* 
It remains in this state five or six days. 

In the second stage, or Histriobdella-llko form, the larva Is, 
in its general appearance, like the low worm to which Ganin 
compares it. It may he described as bearing a general resem- 
blance to the third and Jlilly developed larval form (Fig. lOG, tg, 




K embryo la pjirUally organlj 
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tliree pairs of abdominal tubercles destined to forra the sting; 
J, rudiments of the legs ; fk, portion of the fatty body ; at, rudi- 
ments of the antenna;; jl, Imaginal disks, or rudiments of the 
wings). No tracheaj are developed in the larva, nor do any exist 
in the imago, (Ganin thinks, that as these insects are some- 
what aquatic, the adult insects flying over the surface of the 
water, the wings may act as respiratory organs, lltte gills.) It 
lives stx to seven days before pupating, and remains from ten 
to twelve days in the pupa state. 

The origin of the stiog is clearly ascertained, Ganiu shows 
that it consists ^, „„ „, 

of three pairs of 
tubercles, sltu- 

tlveiy on the 
seventh, eighth, 
and ninth seg- 
ments of the ab- 
domen (Fig. 196, 
tjj). The labium 
is not developed 
from a pair of 
tubercles, as is 
u s u a 1 , ' but 




197. Development or Egg-pi 



The pupa s 
lasts for five o 

when_the imago appears it eats Its way through a small round 
opening in the end of the sldn of its host, the Agriou larva. 
The development of Ophioneurus, another egg-parasltc, agrees 
with that of Platygaster and Polynema. This egg-parasite passes 
its early life In the e^s of Pierls brassies, and two or three 
live to reach the imago state, tliough about six eggs are depos- 
ited by the female. The eggs are oval, and not stalked. The 
larva is at first of the form Indicated by figure 197 E, and when 
fiilly grown becomes of a broad oval form, the body not being 
divided into segments. It differs ftom the genera already men- 
tioned, In remaining within Its egg membrane, and not assuming 
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their strange r<jr[ns. From tbe non-segmented, Siw-like larva, 
it passes directly Into the pupa state. 

The last egg-paruslte noticed by Oaiiin, is Teleas, whose 
development resembles that of Platjgaster. It is a parasite iu 
the eggs of Gerris, the Water Boatman, Figure 197 A repre- 
sents the egg; B, C, and D, the first stage of the larva, the 
abdomen (or posterior divisiou of the body) being furnished 
with a series of bristles on each side. (JJ represents the ven- 
tral, C the dorsal, and D the profile view; at, anteanie; md, 
hook-lilce mandibles; mo, mouth; 6, bristles; m, intestine; sw, 
tlie tail; Kl, nuder lip or labium.) In the second larval stage, 
which is oval in form, und not segmented, the primitive baud 
is formed. 

In concluding the account of his remarltable discoveries, 
Ganin draws attention to the great differences in the formation 
of the eggs and the germs of these parasites Tram what occurs 
In other insects. The egg has no nutritive cells; the formation 
of the primitive band, usually tbe first indication of the germ, 
is retarded till tbe second larval stage is attained; and the 
embryonal membrane is not homoiogous with tbe so-called 
" amnion" of other insects, but may possibly be compared with 
the skin developed on tha upper side of the low, worm-lite aca- 
rlan, Pentastoraum, anl th "1 I kl " f th mb y f 
many low Crustacea. H y 1 thtw tphp 

And the homologues of th p 1 f th la le h 

as the singularly shaped t £B ti 1 1 k m i bi 1 
tongue- or ear-like app d tl A 1 p d (I t 

and Crustacea) ; but ththy ybf dlthp !! 
Lerntean crustaceans, ad th 1 b I Hi 1 b 11 

lie is also struck by th 1 I ty i h d 1 pm t f th 
egg-parasites to that of k d f 1 1 (IT ph li ■) th mb y 
of which is provided with 1 te Hi g th 1 t T \ 

(Fig. lOTB, C), while h t 1 h (HI 1 ) tl p 
tlve band is not develop 1 1 1 ft tl y h p 1 th h 
a provisional larval sta>. 

This complicated met m pb f th p t G 

also compares to the so-called " hyper-metamorphosia " of cer- 
tain insects (Meloe, Sitaris, and tbe Stylopidas) made known by 
Siebold, Newport and Fabre, and he considers It to be of the 
same nature. 

He also, in closing, compares such early larval forms as those 
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given In figures 193 £ and 194, to the IVee swimming Copepoda. 
I'inalJy, he says a few words on the theory of evolution, and 
remarks " there is no doubt that, if a solution of the questions 
arising concerning the genealogical relations of different animals 
among themselves is possible, comparative emhryology will af- 
ford the first and truest principles." lie modestly suggests that 
the Ikcts presented in his paper will widen onr views on the 
genetic relations of the insects to other animals, and refers to 
the opinion first expressed hy FritK Miiller (Fiir Darwin, p. 9i), 
and endorsed by Hieckel in his "Generelle Morphologie," that 
we must seek for the ancestors of insects and Arqchnlda in the 
ZoEa form of Crustacea. He cautiously remarks, however, that 
"the embryos and larvie observed by me in the egg-parasites 
open up a new and wide field for a whole series of siieh consid- 
etations ; but I will suppress thfem, since I am firmly convinced 
that a theory, which I build up to-day, can easily be destroyed 
with sortie few facts which I learn to-morrow. Since compara- 
tive embryology as a science does not yet exist, so do I think 
that all genetic theories are too premature, and without a strong 
scientific foundation. " 

The writer Is perhaps less cautious, but he cannot refrain 
from making some reflections suggested by the remarkable dis- 
coveries of Ganln. In the first place, these facta bear strongly 
on the theory of evolution by "acceleration and retardation." 
In the history of these early larval stages we see a remarkable 
acceleration in the growth of the embryo. A simple sac of 
unorganized cells, with fi half-made intestine, so to speak, is 
liatehed, and made to perform the duty of an ordinary, quite 
highly organized larva. Even the formation of the "primitive 
band," usually the first indication of the organization of the 
germ, is postponed to a comparatively late period in larval life. 
The different anatomical systems, i.e., the heart with its vessels, 
the nervous system and the respiratory system (tracheie), appear 
at longer or shorter intervals, while in one genus the tracJieso 
are not developed at all. Thns some portions of the animal arc 
accelerated in their development more than others, while others 
are retarded, and In some species certain organs are not devel- 
oped at all. Meanwhile all live in a Iluid medium, with much 
the same habits, and surrounded with quite similar physical 
conditions. 

The highest degree of acceleratloD Is seen in the reproductive 
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organs of the Cecidomyian larva of Mlastor, which produces a 
summer brood of young, alive, and living free in the body 
of Che child-pare ut ; and In the pupa of Chironomus, which has 
been recently shown by Von Grimm, a fellovf countryman of 
Ganln, to prodnce young in the spring while tiio adult fly laya 
eggs in tie autumn in the usual nianu Tl s a In fact a true 
virgin reprodoction, and directly compa able to the alternation 
of generations observed in the jelly flsl e lu Salpa, and certain 
intestinal woftns. We can now a the li^ht of he researclies 
of Siebold, Leuckart, Ganin and others t ace norc closely thau 
ever the connection between simple „ o th and n etamorphosls, 
and metamorphosis and parthenogenesia, and porcuive that they 
are but the terms of a single series. By the acceleration in the 
developjpent of a single set of organs (the reproductive), no 
more wonderful than the acceleration and retardation -of t£e 
other systems of organs, so clearly pointed out In tie embryos 
of Platygastcr and its allies, we see how parthenogenesis under 
certain conditions may result. The barren Platygastcr larva, the 
fertile Cecldomyia larva, the fertile Aphis larva, the fertile Chir- 
onomus pupa, the fertile hydroid polype, and the fertile adult 
queen bee are simply animals lu different degrees of organiza- 
tion, and with reproductive systems differing not in quality, but 
in the greater or less rapidity of their development as compared 
with the rest of the body. 

Another interesting point is, that while the larva! vary so 
remarkably in (brm, tie adult iehnenraon flies are remarkably 
similar to one another. Do the dlfl'erences in their larval 
history seem to point back to certain still more divergent 
ancestral forms? 

These remarkable by per- metamorphoses remind us of the 
metamorphosis of the embryo of Echinoderms into the Pluteus- 
and Bipinnarla-forms of the starflsh, sea urchins and Holotliurl- 
ans i* of the Actinotrocha-form larva of the Sipuncuioid worms ; 



1, aa^ GODKqaentlf dependent upon, Che physical aur- 
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Of the Tomaria into Balanoglossus, the worm; of the Cercaria- 
form larva of Dlstoma; of the Pilidium-form larva of Nemerteaj 
and the larval forms of the leeches ;* as well as the mite Pcutafi- 
tomum, and certain other aberrant mites, sach as Mjobia. 

While Frits Miiller and Dolirn have considered the insects as 
having descended from tJie Crustacea (some primitive zoea- 
form), and Dohrn has adduced the supposed zoSa-form larva of 
these egg-parasites as a proof, we cannot but think, in a subject 
eo pnrelf speculative as the ancestrj 
brought out by Ganin tend to con 
ancestry of all the insects (including 
pods) should be traced directly to the 
of tlie degraded, aberrant Arachnidai 
some important respects, with that 
The Leptus-form larva of Julus, with 
development, in some respects so 1 
points in Chat direction, as certainly i 
development of the e^-parasite Op 
form of the embryo or larva of nearl] 
back to the worms as their ancestoi 
perhaps originated, as we have sugge 

While the Crustacea may have r 
prototypes leading up from the Kotif 



-Leactart, inidB greal worl^-'Dia MenwlillcbeD Painsllen," p. 700, after Hie 
to consider Oie flrat IndicaUons of tlie germ of Semerles in its Inryal, Plltdlum 
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possible that one of these creatures may have given rise to a 
form resulting In two series of beings, oue leading to the Lep- 
tus form, the other to the Naaplius. For the true AnueliUea 
(ChKtopods) are too circnmscribed and homogeneous a group 
t 11 t 1 k to them fo th til f 1 t 

B t tl t th I may have d d d f ml w m 

1 t i p 1 bl when we refl t th t th &ylll d Ui I 

f A id bear appe d t I tl g f m 

J ts d d th trange Doj U 1 tif -a Bg dl3 Q 
t f g n It g u i-al form aak ! ly Ilk th 1 f 
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I It wishes to move more rapidly, it 
>vee its body alternately up and 
)wii with much vivacity, and 
I shoots forwards by bounds, so to 
,k, a little nfter the manner of 
■ the larvse of the mosquito" (Hls- 
Itoire Haturelle des Aiinel6s,Tome 
. 69). The giUs of aquatic 
cts only differ from those of 
: m s in possessing tracheie, 
though the gills of the Crustacea 
may be directly comparecl with those of Insects. 

But.when once Inside the circle of the class of insects the 
ground is firmer, as our knowledge Is surer. Granting now that 
the Leptus-like ancestor of the six-footed insects has become 
established. It Is not so dlfficnlt to see how the Podurte and 
finally a form like Campodea appeared. Aquatic forms resem- 
bling the larva of the Ephemerte, Pevia; and, more remotely, 
the Forficulie and white ants of to-day were probably evolved 
witli comparative suddenness. Given the evolution of forms 
lllte the earwigs (Forflcula), cooltroaches and white ants (Ter- 
nies), the latter of which abounded In the coal period, and it 
was not a great step forward to the evolutiou of the Dragon- 
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flies, the Psocus, the Clirysopa, the lice or parasitic Ilemiptera, 
together with Thrips, thus forming the establishment of lines 
of development leading up to those Nearopterawith a complete 
metamorphosis, and Anally to the grasshoppers and other forms 
of Orthoptera, together with the Hemiptera. 
We have thus advanced from wingless to winged forras, i*, e., 




199. Chrjsopa. 20O. Panorpa. 

ttom insects without a metamorphosis to those with a partial 
metamorphosis like the Perlas ; to the May flies and Dragon 
flies, in which the adult is still more unlike the larva; to the 
Chrysopa (Fig. 199) and Forceps Tails (Paiiorpa, Tig. 2( 
Caddis flleis, la which, especially the latter, the 
metamorphosis is complete, the pupa being 
inactive and enclosed iu a cocoon. - „ 

Having assamed the creation of our Leptus !Z1} 
by evolutional laws, we must now account fo 
the appearance of tracheie and those organs si 
dependent on them, the wings, which, by their - 
presence and consequent changes in the struc- 
ture of the crust of the body, afford such dis- 
tinctive characters to the flying insects, and 
raise them so far above the creeping spiders 
and centipedes. Our Leptus at first undoubtedly 
breathed through the skin, as do most of the 
Podnras, since we have been unable to find " 
trachea in them, nor even in the prolarva of a 
genus of minute ichneumon egg parasites, nor 
in the LInguatulfe and Tardigrades, and some 
mites, such as the Itch Insect and the Demodex, 
and other Acari. In the Myriopod, Panropus, 
Lubbock was nnable to find any traces of tra- 
chesB. If we examine the embryo of an insect shortly before 
birth, as in the young Dragon fly (figure 201, the dotted line 
t crosses the rudimentary trachese), we find it to consist of 
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two simple tubes with few branches, wblle there are no stig- 
mata, or breathiug boles, to be seen in tbe sides of the body. 
This fiict sustains the riew of Gegenbaur' that at first the tra- 
cheae formed two simple tubes In the body-cavity, and that the 
primary office of these tubes was tbr lightening the body, and 
that their function as respiratory tubes was a secondary one. 
The nc[uatic Protoluptns, as we may term the ancestor of Lep- 
tus, may have had such tubes as tlicse, which acted like the 
swimming bladder of Qshes for lightening the body, as suggested 
by Gegenbaur. It is known tbat tbe swimming bladder of fishes 
becomes developed into the lungs of air-breathing vertebrates 
and man himself. As our Leptus adopted a terrestrial life and 
needed more air, a connection was probably formed by a mlunte 
branch on each side of the body with sojne minute pore (for 
such exist, whose nses are as yet unknown) through the skin, 
which flnally became specialized into a stigma, or breathing 
pore ; and from the tracheal system being closed, we now have 
the open tracheal sjstem of land insects. 

The next Inquiry Is as to the origin of the wings. Here the 
question arises if wingless forms are exceptional among the 
winged insects, and the loss of wings is obviously dependent 
on the habits (as in the lice), and environment of tbe species 
(as In beetles living on islands, which are apt to lose the hinder 
pair of wings), why may not their acquisition In the first place 
have been due to estcrnal agencies ; and, as they are suddenly 
discarded, why may they not have suddenly appeared in the first 
place? In aquatic larvie there are often external glll-llke organs, 
being simple sacs permeated by trachea! (as in Agrion, Fig. 129, 
or the May flies). These organs are virtually aquatic wings, 
aiding the insect in progression as welt as In aerating the blood, 
as in the true wings. They are very variable In position, some- 
being developed at the extremity of the abdomen, as in Agrion, 
or along the sides, as In the May flies, or filiform and arranged 
ill tufts on the under side of the body, as in Perla; and the natu- 
ralist is not surprised to And them absent or present in accord- 
ance with the varying habits of the animal. For example, in the 
larvie of the larger Dragon fltus (Libellula, etc.) they are want- 
ing, while in Agrion and Its allies they are present. 

•Vetfrlelcliende Analomle, ate AnHige, 1S70, p. 4S7. I should, however, here add 
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Now we conceive that wings formed in mncli tlie same way, 
and with no more disturbance, so to speak, to tlie Insect's organ- 
ization, appeared daring a certain critical period in the meta- 
morphosis or some early insect. As soon as tliis novel mode of 
iocomotion hecame established we can easily see how surronnd- 
ing circumstances would fiivor their farther development until 
the presence of wiuga became universal. If space permitted ua 
to pursue tills interesting subject farther, we could show how 
Invariably correlated in form and structure are the wings of 
insects to the varied conditions by which they are surrounded, 
and which we are forced to believe stand In the relation of cause 
to effect. Again, why should the wings always appea on the 
thorax and on the upper instead of the unde id ? As th s 
the seat of the centre of gravity, it la evident tl at osrai al 1 w 
as yell as the more immediate laws of btolo<^ d t n ne the 
position and nature of the wings of an insect. 

Correlated with the presence of wings is th w nd ful d f 
ferentlation of the crust, especially of the th ai wh h 

segment consists of a number of distinct pie while In the 
spiders and Myriopods the segments are as ImpI as in the 
abdominal eegmenta of the winged Insect. It is n t dlffl ult 
here to trace a series leading up fi-om the Poduris tn wh h the 
segments are like those of spiders, to the wond fUI oraj lexlty 
of the parts in the thoracic segments of the L p dopt a and 
Hymen optera. 

In his remarks "On the Origin of Insects,"* Sir John Lub- 
bock says, "I feel great difficulty in conceiving by what natural 
process an Insect with a suctorial mouth like that of a guat or 
butterfly could be developed from a powerfully mandibulate type 
like the Orthoptera, or even from the Neuroptera." Is^t not 
more difficult to account for the origin of the mouth-parts at 
all? They are developed as tubercles or folds in the tegument, 
and are homologous with the legs. Figure lfi6 shows that the 
two sorts of limbs are at one time Identical in form and relative 
position. The thought suggests itself that these long, soft, fln- 
ger-llke appendages may have been derived from the tentacles 
of the higher worms, but the grounds for this opinion are uncer- 
tain. At any rate, the earliest form of limb must have been 
that of ft soft tubercle armed with one, or two, or many terminal 

•Eepoitedln"N»tiKe"fbr iloT,8,18Jl. 
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claws, as seen in aquatic larvse, auch as Cliironomua (Fig. £02), 
Ephydra (Fig. 203 a, b, e, pupa) and many others. As the Proto- 
leptus assumed a terrestrial life and needed to wall;, the radi- 
mentary feet would tend to elongate, and in consequence need 
the presence of chltine to liarden the integument, until the habit 
of walking bceomiug fixed, the necessity of a jointed structure 
arose. After this the dififerent needs of the offspring of such an 
insect, with their different modes of taking 
I J food, vegetable or animal, would induce the 

^^ \ diverse forma of simple, or raptorial, or leaping 

N^^^k ^^ or tagging limbs. A peculiar use of the anterior 
^^^f^ memberiS, as seen In grasping the food and con- 
veying it to the month (perhaps originally a 
aoa. FootofChlro- g[j^p[g oriflce „ith soft lips, as in Peripatns), 
would tend to canse snch limbs to be grouped 
together, to concentrate around the mouth-opening, and to" be 
directed constantly forwards. With use, as in the case of legs, 
these originally soft mouth-feet would gradually harden at the 
extremities, until serviceable in biting, when they would become 
Jaws and palpi. Given a mouth and limbs surrounding it, and 
we at once have a rode head set off from the rest of the body. 
And in fact such Is the history of the development of these 
parts In the embryo. At first the head is indicated by the buds 
forming the rudiments of limbs; the 
segments to mhicb they are attached 
do not form a true head nntil alter 
the mouth-parts have attained their ^ 
jaw-lite characters, and it is not un- 
til the Insect is about to be hatched, 
that tite head is definitely walled in. 
We "have arrived, then, at ourLep- 
tus, with a head bearing two pairs 
of jaws. The spiders and mites do 
not advance beyond this stage. But *^' Ephydra. 

in the true Insects and Myriopods, we have the addition of 
special sense organs, the antenna, and another pair of appen- 
dages, the labial palpi. It is evident that In the ancestor of 
these two groups the first pair of appendages became early 
adapted for purely sensory purposes, and were natarally pro- 
jected far in advance of the mouth, forming the antennee. 

Before considering the changes from the mandibulate form 
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of Insects to those with mouth parts adapted for piercing and 
Bucking, we ranst endeavor to learn how far it was possible for 
the caterpillar or maggot to become evolved from the Leptus- 
llke larvte of the Neoroptera, Orthoptera, Hemiptera and most 
Coleoptera. I may quote from a previous article* a few words 
in relation to two kiuds of larvEe most prevalent among insects. 
"There are two forms of Insectean larvx which are pretty con- 
stant- One we call Uptiform, from its general resemblance to 
the larvte of the mites (Leptna). The larvce of all the Neurop- 
tera, except those of the Phrjganeldie and Panorpldfe (which 
are cylindrical and resemble caterpillars), are more or less lepti- 
forni, i. e., have a Battened or oval body, with large thoracic legs. 
Such are the tarvie of the Orthoptera and Hemiptera, and the 
Coleoptera (except the CurcnlionidK ; possibly the Cerambycidre 
and Buprestidaj, which approach the maggot-like form of the 
larvie of weevils). On the other hand, taking the caterpillar or 
bee larva, with their cylindrical, fleshy bodies, in most respects 
typical of larval forms of the Hymenoptera, Lepidoptera and 
Diptera, as the type of the enuAform larva, et«. • * • The 
larvie of the earliest insects were probably leptiforra, and the 
cruciform condition Is consequently an acquired one, as sug- 
gested by Fritz MUller,"t It seems that these two sorts of 
larvie bad also been distinguished by Dr. Braner In the article 
already referred to, with which, however, the writer was unac- 
quainted at the time of writing the above quoted article. The 
similar views presented may seem to indicate that they are 
founded In nature. Dr. Brauer, after remarking that the Podu- 
rids seemed to fUlfll Hseckel's Idea of what were the most prim- 
itive Insects, and noticing how closely tliey resemble the larvie 
of Myriopods, says, "specially interesting are those forms 
among the Poduridie which are described as Compodca and 
Japyi, since tlic larvie of a great number of insects may be 
traced back to th,em"; but he adds, and with this view we are 
unable to agree, "while others, the caterpillar-like forms (Bau- 
penform), resulted from them by a retrograde process, and also 

•TliB Embryology of Chrj"opa, and lla bearings on the Claeeiacallon ot Iha 

theprlmkUTEOnH.inAerf'fdfTQin ttiflorlglnal puentBor all Insects, and the 'com- 
plete metamorphosis' of the Coleoptera. IHptecB, elo., a subaeaueatly acquiied 
one." Fuer Darain, Engllali Trans., p. 121. 
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the still lower maggot-llko forms. Wbilo on the one hand Cam- 
podea, with Its abdominal feet, and the larva of Lithobius are 
related, so on the other the Lepismatidte, which are very near 
the Blattaria), are nearly related to the Myriopods, since their 
abdominal fcegraents often bear appendages {Machilis). The 
Campodea-form appears in most of the Pseudonenroptera [Libel- 
luUds, Ephemerids, Perlids, Poocids and Tormes], Ortlioptera, ' 
Coleoptera, Nenroptura, perhaps modified in the Strepsiptera 
[Stylops and Xenos] and Coccida in their first stage of devel- 
opment, and indeed in many, of these at their first moult." 
Farther on he says, "A larger part of the most highly developed 
insects assume another larva-form, which appears not only as a 
later acquisition, through accommodation with certain definite 
relations, but also arises as sucli before our eyes. The larvte of 
butterflies and moths, of "eaw flies and PanorpsB.shpw 
the form most distinctly, and I call this the caterpillar 
form (Raupenforra). That this la not the primitive 
form, but one later acquired, we see In the beetles. 
The larvas of Meioe and Sitaris in their fliUy grown 
condition possess the caterpillar form, but the new- 
born lavvte of these genera show the Campodea form. 
The last form is lost as soon as the larva begins its 
parasitic mode of life. • • • The larger part of tie 
beetles, the Neuroplera in part, the bees and flies 
(the last with the most degraded maggot form) pos- 
^ sess Jarvffi of this second form." He considers that 
204. Tipula the caterpillar form is a degraded Campodea form, the 
Larva. j.gguit, of its stationary life in plants or in wood. 
J"or reasons which we will not pause here to discuss, we have 
always regarded the eruciform type of larva as the highest. 
Thai it is the result of degradation from the Leptns or Cam-' 
podea form, we should be unwilling to admit, though the mag- 
gots of flics have perhaps retrograded IVom such forms as the 
larvte of the mosquitoes and crane flies (Tipulids, Fig. 20*). 

That the cylindrical form of the bee grub and caterpillar Is 
the result of modification through descent is evident in the cat- 
erpillar-like form of the immature Caddis fly (Pi. 3, flg. 2), Here 
the fundamental characters of the larva are those of the Cory- 
dalus and Slalls and Panorpa, types of closely allied groups. 
The features that remind us of caterpillars are superadded, 
evidently the result of the peculiar tube-lnliabiting habits of 
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the young Codclis fly. In like manBer the caterpillar-form is 
probably the result of the leaf-eatlug life of a primitive Lepti- 
fotm larva. In like manner the soft-bodied maggot of the 
weevil Is evidently the result of its living habitually in cavities 
in nuts and fruits. Did the soft, baggy female Stylops. live 
exposed, like its allies in other families, to an out-of-doors life, 
its skin would Inevitably become hard and chitlnous. In these 
and multitudes of other cases the adaptation of the form of the 
insect to its mode of life is one of canse and effect, and not a 
bit less wonderful after we kuow what induced tJie change of 

Having endeavored to show that the caterpillar is a later 
production than the young, wingless cockroach, with which 
geological fa«ts harmonize, we have next to account for the 
origlu of a metamorpliosia In insects. Here it is necessary to 
disabuse the reader's mind of the prevalent belief that the 
terms larva, pupa and imago are fixed and absolute. If we 
examine at a certain season the nest of a humble bee, we shall 
find the occupants iu every stage of growth from the egg to the 
pupa, and even to the perfectly formed bee ready to break out of 
its larval cell. So slight are the differences between the differ- 
ent stages that it is difficult to say where the larval stage ends 
and the pupa begins, so also where the pupal state ends and the 
imago begins. ' The following figures (205-208) wDl show four 
of the most characteristic stages of growth, but It should be 
remembered that there are intermediate stages between. Now 
we have noticed similar stages in the growth of a moth, though 
a portion of them are concealed beneath the hard, dense chrys- 
alis skin. The external diflferences between tlie larval and pupal 
states are Used for a large part of the year in most butterfiies 
and moths, though oven in this respect there is every possible 
variation, some motlis or butterflies passing through their trans- 
formations in a few weeks, others requiring several months, 
while stlil others take a year, the majority of the moths living 
Under ground In the pupa state for eight or nine months. The 
stages of metamorphosis in the Dlptera ai-e no more suddenly 
acquired than In the bee or butterfly. In all these insects the 
rudiments of the wings, legs, and even of the ovipositor of the 
adult exist in the young larva. We have found somewhat simi- 
lar intermediate stages in the metamorphoses of the beetles. 
The insects we have mentioned are those with a "complete 
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Iiietamorpliosis." Wo have siien tUat even In them tie term 
"complete" is a relative and not absolute expression, and that 
the terms larva and pupa are convenient designations for states 
varying in duration, and assnined to fulfil certain ends of exis- 
tence, and even tJien dependent on length, of seasons, variation 
In climate, and even on the locality. When we descend to the 
Insects with an "incomplete" metamorphosis, as in the May fly, 




we find that, as In the case of CliloSon, Sir John Lubbock has 
described twenty-one stages of existence, and let him who can 
say where the larval ends and the pupal or imaginal stages 
begin. So In a stronger sense with the grasshopper and coclc- 
roach. The adult state in these insects Is attained after a 
number of moults of the skin, during each of which the Insect 
gradually draws nearer to the final winged form. But even the 
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Bo-called pupfe, or half winged Indlvidaala known not to be 
adijlt, In some cases feel the sexual impulse, wliile a number of 
species In eacli of the families represented bj these two insects 
never acquire wings. 

Still how did the perfect metamorphosis arise? We can only 
answer this indirectly by pointing to the Panorpa and Caddia 
flies, with their nearly perfect metamorphosis, though more 
nearly allied otherwise to those Nenroptera with an incomplete 
metamorphosis, as the lace-winged By, than the insects of any 
other suborder. If, among a group of insects such as the Nen- 
roptera, we find diffferent femillcs with all grades of perfEctlon 
In metamorphosis, it Is possible that larger and liigher groups 
may exist in which these modes of metamorphosis may be flxed 
and characteristic of each. Had we more space for the exposi- 
tion of many known fects, the sceptic might perceive that by 
observing how arbitrary and dependent on the habits of the 
insects are the metamorphoses of some groups, the fixed modes 
of other and more general groups may be seen to be probably 
due to biological causes, or in other words have been acquired 
through changes of habits or of the temperature of the seasons 
and of climates. Many facts crowd upon us, which might servo 
as illustrations and proofs of the position we have taJien. For 
Instance, though we have in tropics rainy and dry seasons when, 
in the latter. Insects remain quiescent in the chrysalis state as In 
the temperate and Mgid zones, yet did not the change from the 
earlier ages of the globe, when the temperature of the earth 
o the times of the present 
possibly have Its influence 
d other animals? It is a 
ts with a complete meta- 
moths, fiies and beetles) 
hile those with an incom- 
imber and the earliest to 
3Cts are not found in the 
lently doe to the adverse 
The development of the 
;, — r- -a — — — r s, where the snm of envi- 
roning conditions all tend to fiivor the multiplication of insect 

It shonid be observed that'some Insects, as the grasshopper, 
for example, as Miiller says, "quit the egg in a form which is dls- 
16 
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tlDgnislied Ayiid tbat of the adult insect almost solel; by the want 
of wings," while the tVeshly hatched young of the bee, we way 
add, is farthest from the form of the adult. It ia evident that in 
the yoQDg grasshoppers, the metamorphoses have been passed 
through, so to speak, In the egg, while the bee larva is aimost 
embryonic in ita build. The helpless young maggot of the 
wasp, which Is fed soiely by the parent, may be compared to 
the human infant, whiie the iusty young grasshopper, which 
immediately on hatching takes to the grass or clover field with 
all the euthaslasm of a ducliling to Its native pond, may bo 
liltened to that young feathered mariner. The lowest animals, 
as a rule, are at birth most like the adult. So with tlie earliest 
known Crustacea. The king crabs, and in all probability the 
primeval trllobites, passed through their metamorphoses cbieHy 
in the egg. So in the ancient NebaJiads (Peltocarls, Disciuo- 
carls and Ceratioearis), If we may follow the analogy of the 
recent NebaUa, the young probably closely resembled the aduit, 
whiie the living crabs and slirimps usually 
pass through the most marked metamor- 
phoses. Among the worms, the highest, 
and perhaps the most recent forms, pass 
through the most remarkable metaraor- 

_„__,_ pHoses. 

iva. uiin.u. ^111 ^luu. Anothcr puzzle for the evolutionist to 
solve is how to account for the change from the caterpillar 
with its powerful Jaws, to the butterfly with its sucking or 
hausteliate mouth-parts. We shall best approach tiie solution 
of this difflcait problem by a study of a wide range of flicts, but 
a few of which can be hero noticed. Tlie older entomologists 
divided insects into hausteliate or suctorial and mandibuiate or 
biting Insects tlio butterfly being an example of one, and tiie 
beetle serving to illustrate the other category Bat we slmil 
find In studying the dlflTerent gioups that these are relative and 
not absolute terms We find mandibuiile insects with enor- 
mous jaws like the Dttiscus or Chrysopa larva or ant lion, 
perforated aa in tl e Ihrmer or euLloning as in the latter two in- 
sects, the maxilla; (fi), which slide backward and forward within 
the hollowed mandibles (a, Fig. 209, jaws of the ant lion), along 
which the blood of their victims fiovra. They suck the blood, and 
do not tear the flesh of their prey. The enormous mandibles of 
the adult Corydaius are too large for use and, as Walsh observed. 
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a ageless), a fleshy pro- 
illie, is the sucker, while 
s lancets by the horse fly 



easy to see that the beak is made up of 
the two pairs of jaws, whlcli are sim- 
ply elongated and adapted for piercing 
and sucking. Among the so-called 
banstellate Insects the mouth- parts 
vary so much in different groups, and 
such different organs separately or 
combined perform the function of 
sacking, that the term bau stellate 
loses its significance afld even mis- 
leads the student. For example, in 
the house fly the tongue (Fig. 210 I, 
the mandibles, in, and maxille, mp 
longation of the labium or second n 
the mandibles and maxillie are asec 

(Fig. 211, m, mandibles, mx, maxillse). The maxilla! in tl 

terfly are united to form the sacking tube, while in the bee the 

end of the labium (Fig. 212) is specially 

adapted for lapping, not sacking, the nectar 

of flowers. But even in the butterfly, or 

B especially the moth, there is a good 

a] I h 1 bout the structure 

II d t ng The mouth-parts 

f tl t rp 11 St the moth. The 

m dihl r th t I liar occur in the 

h d f th m tl a tw small tuberclea 

(Fig 213 m) Th y a aborted In the 

adult. TVInie the maxillie are as a rale 

greatly developed in the moth, In the cater- 
pillar they are minute and almost useless. The labium or sec- 
ond maxlUie, so large in the moth, serves simply as a spinneret 
in the caterpillar. Bat we And e, great amount of variation in the 
tongae or sucker of moths, and In the silk moths the masilliB 
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are rudimentnry, and there is no tongue, these organs being bat 
little more developed than in tie caterpillar. Figure 213, B, 
allows the minute 
blade-like maxilla 
of the magnificeDt 
Luna moth, an ap- 
proximation to the 
originally blade- 
like form in beetles 
and Neuroptera. 
The ma^lllfe in 
this insect are 
minute, rudimen- 
tary, and of no 
service to the crea- 
ture, which* does 
not take food. In 
other moths of the 

have found the 
maxilla longer, 
and touching at 
their tips, though 




m. 


Head' 


of Humble bee. 


too widely separate 


at base to fo 


others the ma: 


sillie ! 


ire curved, ai 


In the Ce- 
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cropia moth it 




x^ -<^, 


is difficult to 


« 




trace the rudi- 


/^ 


\fi^-—^7i 


ments of the 




Y"-^^^^ 


inaxillEe at all, 
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' / 


and thus we 


\ 


V A 



whole range 
of the moths, 
every grada- 
tion from the 
wholly aborted 

maxillfe of the Platysamia Cecropia, to those of Macrosila clu- 
entins of Madagascar, wbicb form a tongue, according to Mr. 
Wallace, nine and a quarter inches in length, probably to enable 
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tlieir owner to probe the deep nectaries of certain orchids 
Th se (liangei in loira and siie are certainly correlated with 
i nportant diderences m habitn and the evolutDmst can as 
ii,litlj say that the "structural tlianges were laduct.U by use and 
disuse and change or habits and the environment of the animal, 
an on the other hand the advocate of special creation claims 
that the two are simply correlated, and that is all we know 
iibout It. 

Another set of organs, placed on q^uite another region of the 
body, unite to form the sting of the bee, or its equivalent the 
oviposiWr of other hymenopterous insects, such as the Icliiieu- 
mori fly (Pig. 31i), the "saw" of the saw fly, and the augur of 
the Cicada. These are all formed on the same plan, arising 
early In the larval stage as three pairs of little tubercles, which 
ultimately form long blades, the inner- 
most constituting the trne ovipositor. 
We have found that one pair of these e 
organs forms the "spring" of the Fo- --\j£^ 
dura, and that in these insects It ts t-^^LL*- 
three jointed, and thns is morphologU ^^a^^v 
cally a pair of legs soldered together 
at their base. We would venture to 
regard the ovipositor of insects as 
probably representing three pairs of 
abdominal legs, comparable with 

those of the Myrlopcids, and even, as ™' '"''"™ "■■■■ 

we have suggested in another place, the three pairs of jointed 
spinnerets of spiders. Thus the ovipositor of the bee has a his- 
tory, and is not apparently a special creation, but a structure 
gradually developed to subserve the use of a defensive organ. 

So the organs of special sense In insects are in most cases 
simply altered hairs. The hairs themselves are modlUed epithe- 
lial cells. The eyes of insects, simple and compound, are at 
first simply epithelial cells, modified for a special purpose, and 
even the egg is but a modified epithelial cell attached to the 
walls of the ovary, which in turn is morphologically but a gland. 
Thus Naturei deals in simples, and with her units of structure 
elaborates as her crowning work a temple In which the mind of 
man, formed in the image of God, may dwell. Her results are 
not the less marvellous because we are beginning to dimly trace 
the process by which tliey arise. It should not lessen our awe 
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and reverence Tor Deity, if with miads made to adore, we also 
essay to trace Uie movements of His band in tlie origin of the 
f m fUf 

S m w it f th 1 li hi trenoous in the 

b li f th t 111 It hjp h f h s the idea of 

h tjp dpi f tni B t t nealogy of ani- 

1 dil p t tralytm d the types of 

an m 1 b h y f as C i t gilt fl e, or more, are 
cof, (i by t 11 t th gh h t dy f dry, liard, ana- 
m 1 f t A pt th tl tyi f articulates as 
f ddi t fmth lil d fd velopment and 

p 1 t f t t p i 1 tw II ms and the Crus- 

tacea on the one hand, and the worms and Insects on the other, 
have we not a strong genetic bond nniting these throe great 
groups into one grand snhkingdoin,-aDd can we not in imagina- 
tion perceive the successive steps by which the Creator, acting 
through the laws of evolution, has built up the great articulate 
division of the animal kingdom? 
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CHAPTER XIV. 

INSECT CAI.ENDAB. 

In this calendar I propose to especially notice the iojurions 
Insects. References to the times of tlieir appearance ninst be 
necessarily vague, and apply only, in a very general way, to the 
Northern States. Insects appear In Texas about six weeks 
earlier than in Virgiaia, in the Middle States six weeliS earlier 
than in northern New England and the North-western States, 
and In New England about six weeks earlier than in Labrador, 
The time of the appearance of insects corresponds to the time 
of the flowering or leafing out of certain trees and herbs ; for 
Instance, the larvee of the American Tent caterpillar and of tiie 
Canker worm hatch just as the apple tree begins to leaf out; g, 
little later the Plant lice appear, to feast on the tender leaves; 
and when, during the first week in June, our forests and or- 
chards are fully leafed out, hosts of Insects are marshalled to 
ravage and devour their foliage. 

The Insects of Early Spring. 
In April the gardener should scrape and wash thoroughly all 
his fruit trees, so as to rub off the eggs of the bark lice which 
hatch out early in May. Many injurious caterpillars and insects 
of all kinds winter under loose pieces of bark, or under matting 
and straw at the base of the trees. Search shoold also be made 
for the eggs of the Canker worm and the American Tent cater- 
pillar, which last are laid In bunches half an Inch long on the 
terminal shoots of many of our ftnit trees. A little labor spent 
in this way will save many dollars' worth of tva\t. The "cast- 
ings" of the Apple Tree Borer {Saperda bivittata) should be 
looked for at the base of the tree, and its ravages be prompSy 
(187) 
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arrested. Ita presence can also be detected, It is sfdd, by tbe 
dark appearancf of the bark, where the grub is at work : cut in 
and pull out the young grub. It Is the best time of tlie year to 
catch and kill this pest. Cylindrical bark borers, which a 



tie round, black, 
n pears, etc., 




d Maggot. 



like beetles, often causing "Are- blight" 
abolit fruit trees to lay their eggs; 
and many other weevils 
and boring beetles, espe- 
cially the Pea weevil (Brll- 
chus plsi, Fig. 21B), the 
1*1 ne weevil (Pis sod es stro- 
bi, Fig.21G),Qnd Hylobius 
pales and Hylurgus tere- 
brans, also infesting the 
piue, now abound, and the 
collector can obtain many 
specimens not met with at 

The housewife most now guard against the intrusion of 
Clothes moths (Tinea), while many other species of minute 
moths (Tineids) and of Leaf-rollers (Tortricidse) will be flying 
about orchards and gardens just as the buds are beginning to 
unfold! especially the Coddling moth (Carpocapsa pomonella). 
On warm days myriads of these and other Insects may be seen 
filling the air; it is the busiest time of their lives, as all are on 
errands of love to their 
kind, but of mischief to 
the agriculturist. 

When the May Flower 
— "0 commendable flowre 
and most in minde" — 
blooms, and the willows 
hang out their golden cat- 
kins, we shall hear the 
hum of the wild bee, and 21fi. Pine Weevil nnd Young, 

the insect hunter will reap a rich harvest of rarities. Seek now 
on the abdomen of various wild bees, such as Andrena, for that 
most eccentric of all our insects, the Stylops Children!. The 
curious larvaa of the OH beetle may be found abundantly on the 
bodies of varions species of Bombns, Andrena and Hallctus, with 
their heads plunged in between the segments of the bee's body. 
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The beautiflil moth, Adda, with Us immensely long antennse, 
may be seen, with other smallei moths, feeding on the blo&soms 
of thewlliow. The 
Ants wake from 
their winter's sleep . 
and throw up» their 
hillocks, and t 
"thriving plsml; 



Isi 



I fron 




vanlted g 
constructed In si 
decaying log . 
Btnmp, while tl 
Angle woi 

late their six- footed nelglibore. During the mild days of 
Mareb, ere the snow has melted away — 
"The aandy Butterfly, 
All eiquiaitaly drast," 
will visit our gardens. Such are various kinds of Vanessa and 
Grapta (Fig. 217, G. c-argentenm*). The beautiflil Brephos In- 
fans files before the snow disappears. 



will celebrate the coming of Spring, with his choral dance. 

Such Is Tricliocera hyenialis, wblc^ may be seen in multitudes 
towards twilight on mild even- 
ings. Many flies-are now on tbe 
wing, such as Tachina (Fig. 218) 
and Its allies; the four spotted 
^ Mosquito, Anopheles quadrl- 
maculatus, and the delicate spe- 
cies of Chironomus, whose 
mal es have soch beautinuty 
feathered antennffl, assemble in 
swarms. Now is the time for 
the collector to tarn up stones 
and sticks by the river's side 

and In grassy damp pastures, for Ground beetles (Carabtdfe), 

and to frequent sunny paths for the gay Cicindela and the Bom- 

•Tbe light ilde repreaenU tbe noder tide of tbe nlngs. 
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bjlius fly, or flah In brooks and pools for water beetles and 
various larvie of Keuroptera and Diptera; while many flies 
and beetles are attracted to freshly cut maples or birches run- 
ning with sap; indeed, many insects, rarely found elsewbcre, 
assemlile iu qnantities about tlie stumps of tliese trees, from 
which the sap oozes In March and April. 

In April the injurious insects tn the Northern States have 
scarcely begun their work of destruction, as the buds do not 
unfold befbre the first of May. We give an account, however, 
of some of the beneficial insects which are now to be found Iu 
grass-lands and In gardens. The farmer should know his tiue 
insect friends as well as hii Insect foes. Wc introduce to our 
readers a ldr„t family of ground- bee ties (Carabidie, from Cara- 




S19. Calosoma 



S!0. CaloBoma cmUdnn 



bus, the name of the typical genus) which prey on those insects 
largely injurious to crops. A study of the figures will fiiinil- 
larlze our readers with the principal forms. They are dark- 
colored, brown or black, with metallic hues, and are seen in 
spring and throughout the summer, running In grass, or lurking 
under stones and sticks in damp places, whence they sally forth 
to hunt by night, when many vegetable-eating Insects are most 
active. 

The larvre are found In much the same situations as the 
mature beetles. They are, elongate, oblong, and rather broad, 
the terminal ring of the body being armed with two horny 
hooks, and having a single fleshy leg beneath ; and are usually 
black in color. The larva of Calosoma (C. calidum, Fig. 220 ; a, 
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the beetle; anii Fig. 219, C. scrutator) ascends trees to feed on 
caterpillars, such as the Caoker worm. When about to trans- 
form to the pupa state, it forms a ruile cocoon In the earth. 
The beetle lies in wait for its prey in shallow pits excavated in. 
pastures. We once saw it fiercely 
attack a May beetle (Lachnosterna 
fusca) nearly twice its size ; It tore 
open the hard aides of its clumsy 
and helpless victim with tiger-like 
ferocity. Carabus (Fig. 221, C. 
serratusSay, and pupa of Carabns 
auronitens of Europu, after West- 
wood) Is a closely allied form, with 
very similar habits. 

A mucli smaller form is the curi- 
ous Bombardier beetle, Brachinns 
(rig. 222, B. famans), with its nar- 
row head and heart-shaped prothorax. 
discharging witJi quite an explosion from the end of Its body 
a pungent fluid, probably as a protection against its enemies. 
An allied gepus is Casnonia (Fig. 223, C. Pensjlvanica), wiiich 




remarkable for 




BrachiDiiB. Casnonia. Pangas. Agonum. 

has a long neck and spotted wing covers. Figure 22t, Pangus 
caliginosus, and figure 225, Agonum cupripenoe, represent two 
common forms. The former is black, while the latter is a pretty 
insect, greenish, with purplish-red wiug-covers, and black legs. 
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Figure 22G, en!argect about three times, represents a singular 
larva found by Mr. J. H. Emerton under a stone early in spring. 
Dr. LeConte, to whom we sent a figure, supposes that it mnj 
possibly be a larva of HarpaluH, or I'angus caiiglnosus. It is 
evideDtly a yonng Carabid. The under side is represented. 

The Insects of May. 

During this month there la great activity among the insects. 
As the flowers bloom and the leaves appear, multitudes wake 
from tlieir long winter sleep, and during tliismonthpass through 
the remainder of their transformations, and prepare for the sum- 
mer campaign. Most insects hibernate in the chrysalis or pupa 
state, while many winter in the caterpillar or larva state, sueli 
as the larvffi of several Nofituidie and the "yellow- bear," and 
other caterpillars of Arctia and its allies. Other insects hiber- 
nate in the adult or imago form, either as beetles, butterflies or 
certain species of bees. 

It is well known Ahat the Qaeen Humble bee winters under 
the moss, or in her old nest. During the present month her 
rovings seem to have a more definite object, and she seeks some 
deserted mouse's nest, or hollow in a tree or stump, and there 
stows away her pellets of pollen, containing two or three eggs 
apiece, which, late In ttie summer, arc to form the nucleus of a 
well-appointed colony. The Carpenter hees (Ceratina and 5ylo- 
eopa, the latter of wlilch Is found in abundance south of New 
England) are busy in refitting and tunnelling the hollows of the 
grape; while the Ceratina hollows out the stem of the elder, 
or blackberry. This little upholsterer bee carpets her honey- 
tight apartment, storing it with food for her young, and later in 
the season, in June, several of these cartridge-like cells, whoso 
silken walls resemble the finest and most delicate parchment, 
may be found in the hollow stems of those plants. The Mason 
bee (Osmia) places her nest in a more espospd site, building 
her earthen cells of pellets of moistened mud, either situated 
under a stone, or in some more sheltered place; for instance, in 
a deserted onk-gall, ranging half a dozen of them side by side 
along the vault of this strange domicile. Meanwhile their more 
lowly relatives, the Andrena and Hahctus bees, are engaged in 
tunnelling the side of some sunny bank or path, running long 
galleries underground, sometimes for a foot or more, at the 
farthest end of which are to be found, In summer, little earthen 
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n 1 k *11 n wh li (1 e grubs live upon the pollen stored 

p f th m ia Uttl b 11 of the size of a. pea. Later in the 

in th th (i U fl (tj ips), 

th phy 1 1 gi al p Ics, 
1 g tl 1 fa oaka 

r 1 a Dt p I I i rise 
to th t an iind 

f Id If mlt hich 



th 




227. Clirysoplianua 1 hoe * 
rh dora, and wild cherrlea are in bioorn, 
b autlfiil butterflies appear; such are the 




228. Argynn[3 Aphrodite, 
different species of Chrysophanus (Fig. 32T), Lycaena. Thecia and 
Argynnis (Fig. 228). At this time we have found the rare larva 
of Melitfca Phaeton 
(Fig, 22S) clothed hi 
the richest red and 
velvety black, feciJ- 
ing daintily upon 
the hazel nut, and 
tender leaves of the 
golden rod. In June, 
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ad it, clad in Its rich dresa of velvety blacic 



we have oflenest fc 

Later still, when the lilac blooms, and fai'ther south the broad- 
, leaved Kalmia, tlie gaily-colored Hum- 
miag Bird moth (Sesia) visits the flowers 
1q company with the Swallow-tail ijntter- 
iy (Papilio Turnus). At twUight, the 
Hawk moth (Sphinx) darts noiselessly 
230. D. 13- 231, Diabra- through our gardens, as soon as the hon- 
ruiictata. tica vittata. gygackleB, pinks and llUes are \a blossom. 
Among the flies, mosquitoes now appear, thoagh they have 
not yet, perhaps, strayed far ftom their oative swamps and fens ; 
and their mammoth allies, the 
Daddy-long-legs (Tipula), rise 
from the fields and mould of 
our gardens in great 
hers. 

Of the beetle; 
feed on leaves 
specially active, 
beetle (Dlabrotica vittata. Fig. 
23J, and Fig. 230, D. 12-punc- 
tata) now attacks the squash 
plants before they are fairly 
up ; and the Plum weevil (Con- rig. 232. Plum Weevil ana Young, 
otrachelus nenuphar. Fig. 232) will sting the newly formed 
fruit, late in the month, or early in June. Many other weewls 
now abound, stinging the seeds and 
ftult, and depositing their eggs Just 
under the skin. So immense are the 
numbers of insects ■which fill the air 
and enliven the fields and woodlands 
just as summer comes In, that a bare 
enumeratiop of them would overcrowd 
our pages, and tire the reader. 

A word, however, about our water 
insects. Late In the month the Mayfly 
(Ephemera, Fig. 333) appears, often 
rising In immense numbers, from the 
surface of pools and sluggish brooks. In Europe, whole, clouds 
of these delicate forms, with their thin white wings, have been 
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known to tail like snow upon the ground, when the peasants 
gather them up in heaps to enrich their gardens ani3 farms. 

The Case worms, or Caddis flies (Fig. '2&i), begin now to leave 
■their portable houses, formed of pieces of leaves, or sticks and 
fine gravel, or even of shells, as In an European species, and fly 
over the water, resting on the overhanging trees, 

A few busy Mosquito Hawks, or Dragon flies (Libellula), 
herald the coming of the summer brood of these indefatigable 
Wends of the agriculturist. During their whole life below the 
waters, these entomological Herods have slain and sucked,thu 
blood of myriads of Inlknt mosquitoes and other insects; and 
now in their new world above the waters, with still more iii- 
teusifled powers of doing mischief, happily, however, to flics 
mostly obnoxious to man, they riot in bloodshed and carnage. 




I) 



This is the season to stock the fresh-water aquarium. Go to 
the nearest brook, gather a sprig or two of the water cress, 
which spreads so. rapidly, a root of the eel grass, and plant 
them in a glass dish or deep jar. Pour in yonr water, let the 
sand and sediment settle, and then put in a few Tadpoles, a 
Newt (Salamander), Snails (Limnsea, Planorbls and Valvals), 
Caddis flies and Water beetles, together with the gatherings 
from a thicket of ee! grass, or other submerged plants, being 
rich in the young of various flies. Ephemeras, Dragon flies and 
Water fleas (Entoraostraca, Fig. 235), which last are beautiful 
objects for the microscope, and In a few days the occupants will 
feel at home, and the aquarium vrill be swarming with life, 
affording amusement and occupation for many a dull hour, by 
day or at night, in watching the marvels of Insect transforma- 
tions, and plant-growth. 

Among the injurious hymenoptera, which abound late in this 
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month, is the Bose Raw fly (Selandria roam. Fig. 236) and S. 
cemsl. Th( l^b'^ •"« tl'^n laid and tlio last of June, or eariy In 
. Jul> the slug lilie Ixivse maturp, and 
1 tl p peifectinsectsfly m Jidj Various 
(j ill flies uow lay their eggs in the 
If lia^eaandatemaof^atiousfcinds 
I of oiki blackburnes, bluebeiiiefa and 
jthd plants 

Dipterous Gall flies are now lay in a 
then egtfs in ceieiis The Hessian 
I fly (Cecidomjw deatiuetor) has two 
>ods, the fly appearing both in 
I spilng and autumn The fly lays 
tnenty or thnty eggs In a cieaBe in 
the le If of the young plant In aLiouC 
foui days, In warm weather, they 
hatch, aud the pale-red larva "crawl 
iloHu the leaf, work- 
ing their way in be , 
tweenlt and till, main ^ 
stalk, pissing donu 
wild till tht.y corae 
I lomt just abo\e 

I Iittk below the sur 
I face of the giound, 

with the held tow 

Mda tho root of the 
plant Here they imbibe the aap by suction 
alone, and, by the simple pressuie of their / 
bodies become imbedded In the side of the 
stem. Two or three larvre thus Imbedded \ 
serve to weaken the plant and cause it t 
and die. The second brood of larvie remains ) 
through the winter in the flax-seed, or pupa- 
ritim. By turning the stubble with the plough 
in the autumn and early spring, Its imago may 
be destroyed, and thus Its ravages may fc 
checked, (rignre 237 represents the female, 
wiiieh is about one-third as large as a mosquito ; a, tlie larva; 
h, tiio pupa; and c represents the joint near the ground where 
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the maggots live.) Tiie same may he said of the Wheat midge 
(Cecidomyla tritici), which attacks the wheat la tlie ear, aud 
which transforms an inch deep beueath the sniface. 
_ Among the butterflies wliich appear this month are the Tur- 
nip-butterfly (I'ontia oleracea, Fig. 238,) which lays its eggs the 
last of the month. The 
eggs hatch in a week o 
ten days, and in about two f 
weeks the lar^a changes 
to a chrjaails Thanaoa H 
junevalis and T Bnzo Bj 
late in Miy The ci 
pillars ll\e on the ptj 8 
and other pipilionace 
plants TheUa Aabuiui 
ana T Klphon and other ' 



* fly 1 



dry sunny 
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fields aomc lu Apill 
gynnis Mjnna flies Irom the list of May througli June, and a 
«econ 1 brood appears in August and September Vanessa 
J album and V interrogationis appear In Mxj and again in 
August and Scpttmber Tlie caterpillars of the latttr species 
luc on UiL elm lime and hop vine Grapta comma also feeds 
on the h ip Alypia 8-mac- 
I ulata (Fia; 40} flies at this 
le and in August Its 
laria feod* on the grape, 
bphlnx gordius 'i B-macu- 
lata (Fig 2iJ) and other 
Sphinges and Sesia (the 
Cleir winged moth), 
appear the 1 1st of May. 
Arctia Ar^je A virgo, A. 
jh^lerati and other spe- 
cies fly from the last of 
333 Turn p Batterflr jj^^ through the snmmer. 

Ilyphantria textor the Fall weaver Is found in May or June. 
The moth of the Salt marsh caterpillar appears at this time, 
and yariouB Cut norms (i^rotis Fig 240) abound hiding in 
the dJ-vtlme under stones ind sticks etc while various Tineids 
andToituces or Leaf rolling caterpillars begin to devour ten- 
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Hylurgus terebrans which r 



der leaves and buda and opening blossoms of flowers and frnlc 

The White-pine weevil fliea Sbont in warm days. We have 

found its harrows winding irregnlarly over the inner surface 

of the hart and leading into the sap-wood. Each cell, in which 
it hibernates, in the middle of 
March, contains the yeiiowlsh 
white footless grub. Early in 
April it changes to a papa, and a 
louth after the beetle appears, 
ad in a few days deposits its 
f egg under the barfc of old pine 
It also oviposits in the 
terminal shoots of pine saplings, 
dwarfing and permanently de- 
forming the tree. Associated 
with this weevil we have foand 
the smaller, rounder, more cylin- 
drical, whitish grubs of the 
ines the Inner layers of the hark, 

Shghtlj grooving the sap wood. Later In April It pupates, 

and its habits accord in general with those of Pissodes strobi. 

Another Pine weevil also abounds at this time, as well as Otlo- 

rhynchus piclpes (Fig 241), which injures 

beans etc 
Cylindrical bark borers which are little, 

round, weevil iilce beetiea are now flying 

about l^u t trees to lay their eggs in the 

bark Associated with the Pissodes 

may find In Aptll the galleries of Tomicus 

plul branching out from t commo 

They are filled up with fine sawdust, and, 

according to Dr Fitch are notched In the 

sides In which the eggs have been placed, 

where they would remain undisturbed by 

the beetle as it crawled backwards and forth ^l' Gin^en Weevil. 

through the gallery." These little beetles have not the long 

snonta of the weevils, hence thei cannot bore through the 

outer bark, but enter into the bnnows made the preceding 

year, and distribute the eggs along the sides (Pitch). Another 

Tomicus, more dangerous than the preceding, feeds exclusively 
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In the sap-wood, running solitary galleries for a distance of two 
Inches towards tlie centre of the tree. We fignre Tomlcus 
ijlographus Say (Fig. 243, enlarged). It is the most formi- 
dable enemy to the white pine in tlio North, and the yellow pine 
Id the South that we have. It also flies In May. Ptlnas fur 



a Weevil. 
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(Fig. 243, much enlarged) ts now found in out-honses, and Is 
destructive to cloth, furs, etc., re.scmbllng the Larder-boetle 
(Dermeates) In its habits. It is fourteen hundredths of an inch 
in length. 

The Insects of Juae. 

Early in the month the Parsnip butterfly (Papilio Asterias) 
may be seen flying about, preparatory to laying its eggs for the 
brood of caterpillars which appear in August. At the time of 
the flowering of the raspberry and blackberry, the young larva 
of Vanessa Antiopa, one of our most abundant butterflies, may 
be found living socially on the leaves of the willow; while the 
mature larva of another much smaller butterfly, the tittle Copper 
skipper (Chrysophanus Amerlcanus), so abundant at this time, 
may sometimes be found on the clover. It is a short, oval, 
greenish worm, with very short legs. The dun-colored skippers 
(Hesperia) abound towards the middle of the month, darting 
over the flowers of the blueberry and blackberry, in sunny 
openings in the forests. 

The family of Hawfe moths (Sphinges) now appear in greater 
abundance, hovering at twilight over flower-beds, nnd, during 
this time, deposit their eggs on the leaves of various fruit-trees. 
The American Teat caterpillar makes Its cocoon, and assumes 
the pupa state. The caterpillar passes several days within the 
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cocoon, in what may be called the semi-pupa state, during which 
period the chrysalis skiu la forming beneath the comracted and 
loosened larva sklu. We once experimented on a larva which 
had Jnst completed its cocouu, to Icai'u bow much sillc it could 
produce. Ou removius its cocoon it made anotlier of the same 
thickness J but on destroying this secoud one it spun a third 
but frail web, scarcely concealing its form. A minute Ichneu- 
mon parasite, allied to Platygaster, lays its eggs within those 
of this moth, as we once detected one under a bunch of eggs, 
and afterwards reared a few from the same lot of eggs. A stlH 
more minute egg-parasite (Fig. 244) we have seen ovipositing 
iu the early spring, in the eggs of the Canker-worm. 

Among that beautiful family of moths, the Plialtenide, com- 
prising the Geometers, Loopevs, or Span-worms, are two for- 
midable foes to fruit growers. The habits of the Canker worm 
should be well known. With proper care and well-directed 
energy, we believe their attacks can be in a g 
vented. The English sparrow, doves and other ii 
birds, if there are any others that eat ther 
should be domesticated in order to reduce the __ 
number of tliese pests. More care than has yet 
been taken should be devoted to destroying the 
eggs laid in the autumn, and also the wingles 
females, as they. crawl np the trees in the spring ^l-Cankerworui 
and autumn to lay their eggs. The evil is usually Ess-parasite. 
done before the ilirmer is well aware that the calamity has fallen 
upon him. As soon as, and even before the trees have fairly 
leafed out, they should be visited morning, noon and night, 
shaken and thoroughly examined and cicarcd of the caterplilara. 
By well- concerted action among agricnUurists, who should form 
a Board of Destruction, numbering every man, woman and child 
on the farm, this fearfiil scourge may be abated by tlio simplest 
means, as the cholera or any epidemic disease can in a great 
measure be averted by taking proper sanitary precautions. The 
Canker worms hatch out durmg the early part of May, from 
eggs laid in the fall and spring, on the branches of various fruit- 
trees. Just as the buds unfold, the yonng caterpillars make 
little holes through the tender leaves, eating the pulpy portions, 
not touching the veins and midribs. When four weeks old they 
creep to tlie ground, or let themselves down by spinning a silken 
thread, and burrow- from two to six inches in the soil, wliore 
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they change to clirysalidM in a day or two, and in this state live 
till late in the fall, or until the early ppring, when tliey assume 
tlie imago or moth form. The sescs then unite, and the eggs 
are deposited lor the next generation 
The Canker wo m la w de y at bnted, though its ravages 
1 ed to be couflned mostly to llie im- 
1 ed ate v cl ty of Boston. We have 
leen sp ci u ns o[ the moth from liii- 
w P ey lias found it Id Missouri. 
1 e Abraxaa ribearia of Iflteh 
F a 2io moth), the well-Jtnown 
^ at o m, defoliates whole rows 
)fc at slies. This pretty cater- 
y Its o y being of a deep golden 
Tie b s es should be visited mom- 
shnken (killing the catcr- 



eoior spotted w h !j Ic 

in^ noon in 1 b ght a d tl ok 

pas and uk e 1 h a hi 

Among multitudes ol beetli 
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[> the 
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crops -lie th Ma* beetle (Lathnosterna fiisea Fig 
larva, a large white grub, is Injurious to the roots of grass and 
to strawberry vines. The Rose beetle appears about ttie time 
of the blossoming of the rose. The Five-flies now show their 
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light during mild eveaiogs, and on JiOt isultry days the shrill 
rasping song of the male Cicada, Tor "they all have voiceless 
wives," cuts the air; The Chinch-bug, that fell destroyer of our 
wheat crops, appears, according to. Harris, in tlie middle ()f the 
month, and "may be seen in their varioua stages of growth on 
all kinds of grain, on c 
and herds-grass during ^S 
the whole summer." ' 
widely spread is this in- 
sect at present, that we 
have even detected It in 
August on the summit of 
Mount Washington. 

The Dlptera, or two- winged flies, i 
insects, such as the various Cecidomyians, or two-winged Gall 
flies, which now sting the culms of the wheat and grasses, and 
various grains, and leaves of trees, producing gall-llko excres- 
cences of varying form. Legions of these delicate minute flies 
fill the air at twilight, hovering over wheat fields and 
I shrubbery. A strong north west wind, at such times, 
s of Incalculable value to the farmer. Moreover, 
oinute flies, allied to the house By, such as Tephritis, 
' O clnls ett. now attack Ihe y jung cereals doing 
immense injury to gn!n 

MlUions of Aphides or Plant IiLe now infest our 
shade and IVuit trees crowding eiery green leaf 
mto which they insert their tiny beaks sutUng in 
II e sap causing the leaves to cnri up and wltl er 
rhey also attack the stems and even tl e loots of 
f plants though tljese latter (Pemphigus Fig 247; 
Idifl'tr geneiically from the trne Plant Ike F ult 
s shoul 1 be aga n wished and rubbed to kill otT 
I the young Bark lice ol whith the common apple 
ark louse (Astidiotns conchlfirmii Fig Jit) 
J whose oyster shaped scales may be found in mj rUds 
3ift. AppiL ijjj neglei-ted trees. Is a too familiar example. An 
Hark Louse. ^^^^^ ^^^ ^^ ^^^^^ ^^^^^ ^^ ^^^ woolly Blight (Eri- 
osoma lanigera). These insects secrete from the surface of the 
body a downy, cottony substance which conceals the animal, and 
when they are, as usnal, grouped together on the trees, makes 
them look like patches of mould. The natural insect e 
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of the Plant lice now abound; such are the Lady bugs (Cocci- 
nella, Fig. 249) ; the Jaiva of the Syrpbus fly (Fig. 7G), which 
devours immense quantities, and tlie larva of the Golden-eyeO, 
Lace-winged fly (Clirysopa, Fig, 256). 

The last days of June are literally the heyday and jubilee of 
insect life. The entomologieal world holds high carnival, though 
in this country they are, perhaps, more given to mass-meetings 
es. The earth, the air, and the 
n with Insect life. The iDeects 
f appear. Among the 
ij butterflies, the Wood Satyrus (Neonjnipha 
Eurythris) skips in its low flight through 
the pines. The Jarva of Grapta Progne 
219, Coi;oin(;lla and appears on the currants, and feeds beneath 
*""*■ the leaves on hot sunny days. The larva 

of Cynthia cardul may be found on the hollyhocks; the pupa 
state lasts twelve days, the butterfly appearing in the middle 
or last of July. The Hyphantrla textor now Jays its smooth, 
spherical eggs In broad patches on the under side of the leaves 
of the apple, which the caterpillar will ravage in Augnst; and 
its ally, the Ilalesidota carjie, we have found ovipositing the 
last week in the month on the leaves of the butternut. The 
Squash bug, Corcus (GonocerusJ tristis (Fig. 250) is 
alyjndant, gathering about the roots of the squash vines, often 
In immense numbers, blackening the stems with 
their dark, blackish-brown bodies. This i: 
Is easily distinguished from the yellow striped 
Squash beetle previously mentioned, by its rr 
greater size, and its entirely difl'erent s 
and habits. It is a true bug (Hemlpter, of which 
the bed-bug is an example), piercing the leaves 
and stalks, and drawing out the sap with its long 

250. Squash Ells, 
sucker. 

In June, also, we have found that beantiM butterfly, Militfea 
Phaeton rising from the low, cold swamps. Its larva transforms 
early in June or the last week In May, into a beautiful chr)-salis. 
The larva hibernates through the winter, and may be found 
early lii spring feeding on the leaves of the aster, the Viburnum 
dentatum and ha/el. It is black and deep orangc-rcd, with 
long, thick-set, black spines. 

The Currant borer, Trochilium tipuliforme (Fig. 251), a bcau- 



sb vines, often 
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tlful, slender, agile, deep blue moth, with transparent wings, 
fliea the last of the month aiiont currant bushes, and Its chrjsa- 
lids mar ''e Tound Id May la the st«ms. Among moths, that or 
the American Tent caterpillar files during the last of June and 
July, and Its white cocoons can be detected under barli, and in 
sheltered parts of fences and out-houses. 

Among others of the interesting group of Silk worms (Bomby- 
cldffi) are Lithosa, Crocota and allies, which fly in the day-time, 
and the different species of Arctia, and the white Arctlans, SpUo- 
soma, and Lencarctia, the parent of the Salt-marsh Caterpillar. 

Many Leaf rollers, Tortricea, are roliing up leaves in various 
ways for their habitations, and to conceal them from too prying 
birds; and hosts of young Tineans are now mining leaves, and 
excavating the Interior of seeds and various fruits. Grape- 
growers should guard against the attaclts of a species of Tor- 
tris (Penthina vitivorana) which rolls the leaves of the grape, 
and, accordmg to Mr. M. C. Eeed, of Hudson, 
Ohio, "in mid-summer deposits its eggs in the 
grape; a single egg in a grape. ItS presence is 
soon Indicated by a reddish color on that side 
of the yet green grape, and on opening it, the 
winding channel opened by the larva in the pulp , 
Is seen, and the minute worm, which is white, Moth, 

with a dark head, is found at the end of the 
channel. It continues to feed npon the pulp of the fruit, and 
when It reaches the seeds, eats out their interior; and if the 
supply from one grape is extinguished before its growth is com- 
pleted, it fastens this to an adjoining grape with a web, and 
burrows Into it. It finally grows to about one-half of an Inch 
in length, becomes brown, almost black, the head retaining its 
cinnamon color. When it leaves the grape it is very active, and 
has the power of letting itself down by a thread of silk. All my 
efforts to obtain the cocoons failed until I placed fresh grape 
leaves in the jar containing the grapes. The larvte immedi- 
ately betook themselves to these, and, cutting a curved line 
through the leaf thus ), sometimes two lines Ihns ( ), folded 
the edge or edges over, and in the fold assumed the chrysalis 
form. From specimens saved, I shall hope to obtain the perfect 
insect this season, and perhaps obtain information which will 
aid in checking its Increase. Already It Is so abundant that 
it is necessary to examine every branch of ripe grapes, and clip 
18 
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oat the infested berries before sending them to the table. A 
rapid increase in its numbers would loterfere seriously with the 
cultivation of the grape in tbis locality." 

The Rose beetle (Macrodactjla subsplnosa) appears In great 
abundance. The various species of Buprestls aje abundant; 
among them arc the Peach-borer (Dicerca dlvaricata), which 
may be now found flying about peach and cherry trees; and 
Cbrysobothris fulvogutta, and C. Harrisii, about white pines. 
A large weevil (Arrhenodes septentrional is), which lives under 
the barb of the white oak, appears in June and July. The 
Chinch bug begins its terrible ravages in the wheat fields. 
The various species of Chrysopa or Lace-wlnged flies, appear 
daring this mouth. 

Tke Iiisects of July, 
During mid-summer the bees and wasps are very busy building 
their nests and rearing their young. The Humble bees, late in 
June and the first of this month, send out their first broods of 
workers, and about the middle 
of the month the second lot of 
5 are laid, which produce 
^ the smaller-sized females and 
males, while eggs laid late in 
the month and early In August, 
produce the larger-sized 
queens, which soon hatch. 
These hibernate. The habits 
m. mite-fSoed Wasp. „f y^^j^ p^^„,i^^ parasite, Apa- 

thua, an Insect which closely resembles the Humble bee, are 
still unknowu. 

The Leaf-cutter bee (Megachile) may be seen flying about 
with pieces of rose-leaf, with which she builds, for a period of 
twenty days, her cells, often thirty in number, using for this 
purpose, according to Mr. F. W. Putnam's estimate,* at least 
one thousand pieces I The bees referred to "worked so dili- 
gently that they ruined five or six rose-bushes, not leaving a 
single unblighted leaf nncut, and were then forced to take the 
leaves of a locust tree as a substitute." 

The Paper-making wasps, of which Vespa maculata (Pig. 253), 
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the "White-faced wa,p i 1 g t p i m 

pletlug their nests d f d th y g Itli fi Th 

Solitary wasp {Od lb ph 1 ) fill th 11 

with miimto cate p 11 wii h it p ly Lh it p 

eting. A group fmdU h i hfdfth 

single larva wltl w fd Id dtlt 

of the American T t t rplll N m p f W d 

wasps (Crabronidte) d t Hi tl t f th 

iilackberry, the elder, and sjTinga dnd enlarging and refitting 
old nail holes, and burrowing in rotten wood storing their cells 
with flics, caterpillars, aphides and «riders according to the 
habit of each species. EumenLS frattraa which attaches its 
single, large, thin-walled cell of mud to the steins of plants is, 
according to Dr. T. W. Harris known to store it with Canker 
worms. Pelopoeus, the Mud dauber is now huilding its eaitheii 
cells, plastering them • 
old rafters and atone walla j 

The Saw flies (Ten 
thredo), etc., abound in our 
gardens tl is nonth The 
Selandr t a a t ks the 
vine, while S 1 nd ia ro ls 
the Rose slu nju es the 
rose. The d t n Pear 

sIug-wo-m(& era^l) often ^^ imported CabUaga Butterfly 
live twenty o th ty on a leaf eating the parenchyma or sofMr 
tissues, leaving the blighted leaf The leaves should be sprin- 
kled with a mixture of wiiale oil soap and water in the propor- 
tion of two pound a of soap to fifteen gallons of water 
' Among the butterflies, Melltcea Ismerla, In the south, and M. 
Ilarrisil, In the north, are sometimes seen, A second brood of 
Colias Philodice, the common sulphur-yellow butterfly, appears, 
and Pierls oleracea visits turnip-patches. It lays its eggs in 
June on the leaves, and the full-grown, dark-green, hairy larva 
may be found in August. The Pieris rapie, or Imported cahboge 
butterfly (fig. 253, male) is now also abundant. Its green 
hairy larva is fearfully prevalent about Boston and New York. 
The last of the month a new brood of Grapta comma appears, 
and a second brood of the Jarva of Chrysophanus Americanns 
may be found on the sorrel. 

The larvie of Pynarctia Isabella hatch out the first week In 
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July, and the snuff- colored moth enters our windows at night, 
lu company with a host of night flying moths. Theae large 




moths many of winch are injurious to crops, ; 

thought to feed on clothes and carpets. The true carpet mid 

Vj clothes moths are mumte species, which flutter 
noiselessly about oui apartments. Tholr -nuv- 



^ 



tliem 
Among beeth 




the Saperda, < 
asS. Lady Bag ^^^ pairing, a 
aid rupa. jj^^^ij, ^^^^ ^^ 

drives its galleries Into the - 

truiili and branches of the 

tree. Among the Tigei 

beetles, freqiicDting sandy 

places, the large Cicindela 

gcuerosa and the Clciudela hlrllcollis are most c 

grotesque larvie live in deep holes 
\ in sand-banks. 

e-spotted Lady Bug, Coc- 
clnelhi novcmnotata (Fig. 265, witii 
pupa) is one of a largo group of 
beetles, most beneficial from thidr 
habit of feeding on the plant lice. 
We figure another enemy of the 
s eggs (Fig. 256), mounted each o 




Aphidi 



long silkcu stall:, thus placed above the reach of harm. 
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Among other bencflclal Insects belonging to the HeuToftmta, 
Is the trnmense family of LibelliilidiB, or Dragon flics. The 
rorceps-tall, or Panorpa, P, rufescens (Fig- 257), is found in 
bualiy fields and shrubbery. They prey on smaller insects, and 
the males are armed at the extremity of the bod; with an enor- 
mous forceps-like apparatus. 

The Insects of August. 

Daring this month great multitudes of bugs (Hemiptera) are 
found in our fields aiid gardens; and to this group of Insects 
the present chapter will be devoted. They are nearly ail inju- 
rious to crops, as they live on the sap of plants, stinging lliem 
'With their long suckers. Their continaed attacks cause the 
leaves to wither and blight. 

The grain Aphis, in certain years, desolates onr wheat fields. 
We have seen tlie heads black with these terrible pests. They 




268. Leafbopper Of the Vine, 
pierce the grain, extract the sap, causing it to shrink and lose 
tlie greater part of Its bulk. It is a most insidious and difficult 



The various leaf hoppers Tettfgonla (Fig. 258) and Ceresa, 
abound on the ieai es of plants sadly blighting them ; and tlic 
TtttigoniTs Ireqnent damp wet swampy places. A very abun- 
dant species on grass products what is called "frog's spittle." 
It can easily be traced through all its changes by frequently 
ezaminmg the mass of froth which surrounds it. Tettigonia 
Titis blights the leaf of the grape vine. It is a tenth of an inch 
long, and Is straw-yellow, striped with red. Tettigonia rosje, 
a still smaller species, infests the rose, often to an alarming 

The Notoneeta, or water boatman. Is much like a Tettigonia, 
but its wings are transparent on the outer half, and its legs are 
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frjn^d with long bairs, being formed for swimming. It rows 
over tbe surface in pursuit of insects. Notonccta uudulata Say 
(Fig. 259) is a common form lu New England. 

Anotlier insect hunter is the singular Kanatra flisca (Fig, 360). 
It is light brown in color, Willi a long respiratory tube which it 
raises above the surface of the water when it wishes to breathe. 
This species connects the Water-boatman with the Wuter- 




Sno. Riuiatra. 3tS. Pirates, 

skaters, or Gerrls, a familiar insect, of which Gerris palndnm 



(Fig. 261) is commonly seen running, over the surface of si 
and pools. 

Bednvius and its allies belong to a large family of very nseful 
Insects, as they prey largely on eaterpiliars and noxious insects. 
Such Is Pirates plcipes (Fig. 262), a common species. It ia an 
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ally of BedaTlns pcrsonatus, a valaed AieDd to roan, as in Earope 
It destroys the bed-bug. Its specific name is derived from its 
habie wliDe imtnaturc, of concealing Itself In a case of dnst, the 
better to approach its prey. 

Another friend of the agricnlturlst is the Fhymata erosa {Fig. 
263), Mr. F. G. Sanborn states that "tliese insects have been 
taken in great numbers upon tlie linden trees Id the city of 
Boston, and were seen In the act of devonring the v^^ 
Aphides, which have infested the shade trees of that fM 
city for several years past. They are described by a /^E^ 
gentleman who watched their operations with great 'nUlII'' 
interest, as 'stealing up to alonse, coolly seizing and 2^^\. 
tucking it under the arm, then inserting the beak Z63. Phj- 
and sucking it dry.' They are supposed to feed also mala, 
on other vegetable- eating insects as well as the plant louse." 

Phytocoris lineolaris swarms in our gardens during this 
month. It Is described and figured in "Harris's Treatise on In- 
sects." Closely allied, though generally wingless, is that enemy 
of our peace, ttie bed-bng. It has a smallf somewhat triangular 
head, orbicular thorax, and large, round, flattened abdomen. 
It is generally wingless, having only two small wing-pads in- 
stead. The eggs are oval, white; the young escape by pushing 
off a lid at one end of the shell. They are white, transparent, 
differing from the perfect insect in having a broad, triangular 
bead, and short, thick antennx. Indeed, this is the general 
form of lice (Pedlculus vestlmentl, and P. capitis), to which the 
larva of Cimex has the closest affinity. Some Clmlces are para- 
sites, infesting pigeons, swallows, etc., In this way also showing 
their near relation to lice. Besides the Rednvius, the cockroach 
is the natural enemy of the bed-bog, and destroys large num- 
bers. Houses have been cleared of bugs after being thoroughly 
fumigated with brimstone. 

During ibis month the ravages of grasshoppers are, in the 
West, very wide-spread. We have received from Major F. 
Hawn, of Leavenworti. Kansas, a roost interesting account of 
the Red-legged locust (Caloptenns femur-rubrum). "They com- 
mtbce depositing their eggs In the latter part of August. They 
are fusiform, slightly gibbous, and of a buff-color. ITiey are 
placed about three-fourths of an Inch beneath the snrface, in a 
compact mass around a vertical axis, pointing obltqaely up and 
outwards, and are partially cemented together, the whole pre- 
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senting a cylindrical istnicture, not nnlike a small cartridge. 
They commeiice liatchiDg in Matcii, but it requires a range of 
temperature above CO" F. to bring tliem to maturity, aud under 
such conditions they become fledged in thirty-three days, and la 
from three to five days after they enter upon their migratory 
flight, 

"Tlieir instincts are very strong. When food becomes scarce 
at one point, a portion of them migrate to new localities, and 
tLls movement takes place simnttaneousliy over large areas. In 




■enteen Year I.ocnBt, Eggs Knd Pupa. 



their progress they stop at no obstacle tliey can 
tliese excursions they often meet with other ' 
opposite direction, when both join in one. 

c voracious, but discriminating 



in their choice 

of food, yet I knowof no plant they reject if pressed by liunger; 
not even the foliage of shrubs and trees, including pine nod 

During this month the Seventeen-year locust (Cicada scpteri- 
decim of LlnnsDUS, Fig. 26i) has disappeared, and only a few 
Harvest flies, as the two other species wo have are called, raise 
their shrill cry during the dog-days. But as certain years are 
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marked bj the appearance or vast swai-ms In the Middle States, 
we cannot do bettor tban to give a brief summary of its histoiy, 
whicb we condense in part from Dr. Harris' ivork. 

The Sevun teen-year locust ranges from South-eastern and 
WeBtem Massacliiisetts to Louisiana. Of its distribution west 
of the Mississippi Valley, we have no accurate knowledge. In 
Southern Massachusetts, tbej appear in oak forests about the 
middle of June. After pairing, the female, by means of her 
powerful ovipositor, bores a hole obliquely to the pith, and lays 
therein from*ien to twenty slender white eggs, which arc ar- 
ranged in pairs, somewhat like the grains on an ear of wheat, 
aud implanted iu the limb. She thus oviposits several times in 
a twig, and passes from one to another, until she has laid four 
or five hundred eggs. After this she soon dies. The eggs 
hatch tn about two weeks, though some observers state that 
they do not batch for from forty to over fifty days after being 
laid. The active grubs are provi'ded with three pairs of legs. 
After leaving the figg they fall to the ground, burrow into it, 
and seek the roots of plants wbosfgjulccs they suck by means of 
their long beaks. They sometimes attack the roots of fruit 
trees, snub as the pear and apple. They live nearly seventeen 
years In the larva state, and .then in the spring change to the 
pupa, which chiefly difibrs from the larva by having rudimentary 
wings. The damage done by the larvie and pupie, then, consists 
in their sucking the sap from the roots of forest, and occasion- 
ally fruit trees. 

Regarding its appearance, Mr. L. B. Case writes us (June IC) 
from Richmond, Indiana: "Just now we are having a tremen- 
dous qAntity of locusts in our forests and adjoining fields, 
and peopl lly I m d b t th y h y 

Egyptian 1 ts t Tl i g th y m d tl 

woods ab h If m 1 t f ry 1 Ilk th 

tinuous Iff 1 tl ly p j t b 1 

storm at 1 It 1 d f m ly I th I 

evening M V T Ch mb w it th t t i b 1 

in the i i ity f C t K t ky 1 ram 1th 

largo port f th W t tr> Ilf p i t t 

variatio I f m th 1 lb d by D Fit h f '^ 

York, ai d h t h I K t kj m II 

than tho f wl 1 h th m as m t gl by D F h 

and sta th t th dlff ce 1 dl t th t th p 
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appearing tn different parts of the conntry at Intervals of seven- 
teen yeara, arc of different varieties." A careful comparison of 
large numbers collected from different broods. In different local- 
ities, and different years, would aloue give Cite facta to decide 
tlds interesting point. Mr. Eiley has shown that in the South- 
ern States a variety appears every thirteen years. 

Regarding the question raised by Mr. Chambers, whether the 
sting of this insect is poisonous, and which he is inclined to 
believe to be In part true, we might say that naturalists gener- 
ally believe it to be harmless. No hemiptera ar# known to be 
poisonous, that is, to have a poison-gland connected with the 
sting, like that of the bee, and careful dissections by the eminent 
French naturalist, Lacaze-Duthlers, of three European species 
of Cicada, have not revealed any poison apparatus at the base of 
the sting. Another proof that it does not pour poison into the 
wound made by the ovipositor is, that the twig thus pierced and 
wounded does not swell, as 'in the case of plants wounded by 
Gall flies, which, perhaps, secrete an irritating poison, giving rise 
to tumors of various shapes* Many Insects sting without poif 
Boning the wound; the bite of the mosQulto, black fly, flea, the 
bed bug, and other hemipterous insects, are simply punctured 
wounds, the saliva introduced being slightly Irritant, and to a 
perfectly healthy constitution they are not poisonous, though 
they may grievously afflict some persons, causing the adjacent 
parts to swell, and In some weak constitutions induce severe 
sicltness. Regarding this point, Mr.' Chambers writes : "I have 
heard — not through the papers. — within a few doys past of a 
child, within some twenty miles of this place, dying from the 
sting of a Cicada, but have not had an opportunity tJ inquiry 
into the truth of the story, but the following you may rely on. 
A negro woman in the employment of 4- V- Winston, Esq., at 
Burlington, Boone County, Ky., fifteen miles distant from here, 
went barefooted into his garden a few days since, and while 
there was stung or bitten in the foot by a Cicada. The foot 
immediately swelled to huge proportions, bnt by various appli- 
cations the inflammation was allayed, and the woman recovered. 
Mr. Winston, wlio jrelates this, stands as high for intelligence 
and veracity as any one in this vicinity. I thought, on first 
hearing the story, that probably the sting was by some other 
insect, but Mr. Winston says that be eaw the Cicada. But per- 
haps this proves that the sting Is noi iUtal ; that depends on the 
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BObject. Some persons suffer terribly from the bite of ft mos- 
quito, while others scarcely reel them. The cuticle of a negro's 
Ibot is nearly Impenetrable, and perhHpa tlie stlag would have 
been more dangerous iu a more teoder part," It is not improl>- 
able that the sting was maile by a wasp (Stizus) which preys on 
the Cicada. Dr. Le Barou and Mr Riley believe the wound to 
be made by the beak, which is the more probable solution of the 
problem. 

A word more about the Seveuteen-year Cicada* Professor 
Orton wrltea us from Yellow Springs, (fhio, that tliis insect 







165, Hop Vine Moth and Young. 

has done great damage to the apple, peach, and quince trees, 
and ia shortening the fruit crop very materially. By boring 
into twlga bearing fruit, the branches break and the fruit goes 
with them. "Many orchards have lost ftill two years' growth. 
Tbough the plum and 
cherry trees seemed ex. 
erapt, they attacked the 
grape, blackberry, rasp- 
berry, eira (white and 
slippery), maple, white 
ash, willow, cat alp a, 
honey-locust and wild 
rose. We have traces 
of the Cicada this year from Columbus, Ohio, to St. Louis. 
Woshiogton and Philadelphia have also had a visitation." 

We figure the Hop-vine moth and the larva (Fig, 265) 
which abound on hops the last of summer. Also, the Ilythia 
coloneila (Fig. 260, o, pupa), known in England to be a para- 
site of tlie Humble bee. We have frequently met with it here, 
though not la Humble bees' nests. The larvte feed directly upon 
the young bees, according to Curtis (Farm Insects). The 
Splndle-worm moth (Gortyna zeee), whose caterpillar lives in 
the stalks of Indian coni, and also In dahlias, files this month. 



we. Durable Bee Parasite. 
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BT. Tree Cricket. 



Tbe withering of the leaves when the com Is yonng, shows the 

presence of this pest. The beetles of varioas cylicdrical Bark 

borers and Blight beetles (Tomieus and Scolytns) appear again 
a month. During this 
- month the Tree cricket 
(GEcanthus niveus. Fig. 267) 
lays its eggs in the branches 
of peach trees. It will also 
eat tobacco leaves. 

We fljcure (2{i8) the moth 
of Ennomos vubstgnaria, tlie 
larva of which is so Injnclons to 
shade trees In NewTork City, 
It is a widely d J Siised Species, 
occurring jrobabiy through- 
out the Northern States. We 
have taken the moth in 

NortJieni Maine. We have received fi:om Mr. W. V. Andrews 

the supposed larvce of this. 

moth. They are "loopers," 

that is,* they walk with a 

looping gait, as if iheasur- 1 

Ing off. the ground they walk I 

"Geometers," more nsually I 

^ipplied to them. They a 

rather stout, brown, ai 

roughened like a twig of the | 

tree they inhaliit, with i 

unusaally large rust-red head, *^' ^""011103 Bubaignana. 

and red prop-legs, while the tip of the body is also red. 'ihey 

are a little over an inch long. 

The Insects of September. 

Few new insects make their first appearance for the season 
during this month. Most of the species which abound In the 
early part of the month are the August forms, which live niilil 
they are killed by the frosts late in the month. Prom this ciiuse 
there is towards the end of the month a very sensible diminu- 
tion of the number of in.sects. 

The early ftosta warn these delicate creatures of app roach in. g 
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cold. Hence the whole Insect population is busied late In the 
month tn looking out snug winter quarters, or providing for tlie 
continiiauce of tlK species. Waraed by the cool and frosty 
nights, multltadcs of caterpillars prepare to spin their dense 
silken cocoons, which guard them against frost and cold. Such 
are the "Spinners," as the Gennaos call them, the Sjil; moths, 
of which the American Silli worm is a fair example. The last 
of Septeuber'lt spins Its dense cocoon, in which it hiberaates 
in the chrysalis state. 

The larvse of those moths, such as the Sphinges, or Hawk 
motlis, which spin no cocoon, descend deep Into the earth, where 
they transform Into chrysalids and lie in deep earthen cocoons. 

The wild bees may now be found frequenting flowers in con- 
siderable numbers. Both sexes of the Humble bee, the Leaf- 
cutter bee, and other smaller genera abound during the warm 
days. 

One's attention during an unusually warm and pleasant day 
In tills month Is attracted by clonds of insects filling the air, 
especially towards sunset, when the slanting rays of tl e s n 
shine through the winged hosts. On careflil lovestlgat on I o 
insects will prove to be nearly all ants, and, perhaps, to b 1 n 
to a single species. Looking about on the ground, an un n 1 
activity will be noticed in the ant-hills. This i» the w nin 
of the ants. The autumnal brood of females has app dad 
this is their marriage day. 

The history of a formicarium, or ant's nest, is as follows -■ The 
workers, only, hibernate, and are found early in the spring, 
taking care of the eggs and larvse produced by the autumnal 
brood of females. In the course of the summer these eggs and 
larva; arrive at maturity, and svcarm on a ho( sultry day, usually 
early in September. The females, after their marriage flight, 
for the small diminutive males seek their company at this time, 
descend and enter the ground to lay tlielr eggs for now colonies, 
or, as Westwood states, they are often seized by the worki^fs' 
and retained in the old colonies. Having no more inclination- 
to fly, they pluck off their wings and may be seen running about 
wingless. 

Dr. C. G. Abbot gives us the following account of the swarm- 
ing of a species in New Jersey : "On the afternoon of Oct. 6th,- 
at about 4 p. m., we were attracted to a part of the large yard 
surrounding our home, by a mnlUtode of large sized insects 
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that filled the air, and appeared to be of some nntisnal form of 
Insect life, judging of them n'oiu a distance. On closer inspec- 
tion these creaCnres proved to be a brood of ve<i anta (Formica) 
that hitd JQst emerged from their nndergroDnd home and were 
now for the first time using their delicate wings. The sky, at 
the time, was wholly overcast; the wind strong, southeast; 
thermometer 66° Fahr. Taking a favorable position near the 
mass, q§ they slowly crawled troia the ground, up the blades of 
grass and stems of clover and small weeds, we noted, first, 
that they seemed dazed, without any method in their move- 
ments, save' an Ill-defined impression that they mast go some- 
where. Again, they were pushed forward, usually by those 
coming aper them, which seemed to add to their conl\iston. 
As a brootf or colony of insects, their every movement indicated 
that the; were wholly til at case. 

"Once at the end of a blade of grass, they seemed even more 
pnzzlcd as to what to do. If not followed by a fellow ant, as 
was usually the case, they would invariably fall down again to 
the earth, and sometimes repeat this movement until a new 
comer Joined Id the ascent, when the uncenain individual would 
be forced to nse his wings. This flight would be inangurated 
by a very rapid buzzing of the wings, as though to dry them, or 
prove their owner's power over them, but which it Is difficult 
to say. After a shdrt rest, the violent movement of the winga 
would recommence, and finally losing fear, as It were, the ant 
would let go his hold upon the blade of grass and rise slowly 
upwards. It could, in ftict, scarcely be called flight. The 
steady vibration of the wings simply bore them upwards, ten, 
twenty or thirty feet, untu they were caught by a breeze, or by 
the steadier wind that was moving at an elevation equal to the 
height of the surrounding pine and spruce trees. So far as we 
were able to discover, their wings were of the same use to them, 
In transporting them from their former home, that the 'wings' 
of many seeds are. In scattering them ; both are wholly at the 
mercy of the winds. 

"Mr. Bates, in describing the habits of the SaBba ants ((Bco- 
doma cephalotes) says,* 'The successful dibwC of the vringed 
males and females depenjls likewise on the workers. It Is 
amusing to see the activity and excitement which reign in an 
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ant's nest when the esodus of the winged individnalB Is taking 
pllice. The workers clear the roads of exit, and show the moat 
lively interest In. their departare, although it is highly Improb- 
able that any of them will return to the same colony. The 
swarming or exodus of the winged males and females of the 
SaSba ant takes place In January and February, that Is, at 
the commencement of the rainy season. They come out In the 
evening in vast nnmbers, cansing quite acommotion in the streets 
and lanes.' We have quoWd this passage from Mr. Bates' tascV- 
nating book, because of the great abmilarlty and dissimilarity In 
the movements of the two species at this period of their exis- 
tence. Remembering, at the time the above remarks concern- 
ing the South American species, we looked carefully for the 
workers, in tliis instance, and fklled to discover above half a 
dozen wingless ants above ground, and these were plodding 
about, very indifferent, aa It appeared to ns, to the fiitc or wel- 
fare of their winged brothers. And on digging down a few 
Inches, we could find bnt comparatively few individuals in the 
nest, and could detect no movements on their parts that referred 
to the exodus of winged individuals, then going on. 

"On the other hand, the time of day agrees with the remarks 
of Mr. Bates. When we first noticed them, about t p. m., they 
had probably just commenced their flight. It continued until 
nearly 7 r. u., or a considerable time after sundown. The next 
morning, there was not an individual, winged or wingless, to 
be seen above ground ; the nest itself was comparatively empty ; 
and what few occupants there were seemed to be In a semi- 
torpid condition. Were they simply resting after the f^tigne 
and excitement of yesterday? 

"It was not possible for us to calculate what proportion of 
these winged ants were carried by the wind too far to return to 
their old home ; but certainly a large proportion were caught 
by the surrounding trees ; and we found, on seanch, some of 
these crawling down the trunks of the trees, with their wings 
In a damaged condition. How near the trees mufet be for them 
to reach their old home, we should like t« learn; and what tells 
them, 'which road to take?' Dr. Duncan states,* 'It was for- 
merly supposed that the females which alighted at a great dis- 
tance from their old nests returned again, but Huber, having 

■TrsmtonMlloiu of InstcH, p. 205. 
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great donbts npon tbis subject, foand tbat'some of them, after 
having left the males, fell on to the ground id out-of-the-way 
places, whence tlicy could not possibly return to tlie original 
nestr We unfortunately did not note the Sex of tliose indi- 
viduals that we intercepted in their return ( ?) trip ; but we can 
not help expressing our belief that, at least In this case, there 
was scarcely an appreciable amount of 'returning' on the part of 
those whose exodus we have Just described ; although so many 
were canght by the nearer trees and shrubbery. Is it probable 
that these insects could find their way to a small underground 
nest, where there was no 'travel' in tlie vicinity, other than the 
steady departure of individuals, who, like themselves, were ter- 
libly bothered with the wings they were cariyiug about with 
themr ^American IfatJiraliil.^ 

We have noticed that those females that do not return to the 
old nest found new ones. In Maine and Massachusetts we Ijave 
for several successive years noticed the swarming of certain 
species of ants during an unusually warm and sultry day early 



The autumnal brood of Plant lice now occur in great numbers 
OD various plants. The last brood, however, docs aot consist 
exclusively of males and females, for of some of the wingless 
individuals previously supposed to be perfect insects of both 
sexes. Dr. W. I. Burnett found that many were in reality of the 
ordinary gemmiparous form, such as tliose composing the early 
summer broods. 

The White Pine Plant lice (Lachnns strobi) may be seen lay- 
ing their long string of black oval eggs on the needles of the 
pine. They are accompanied by hosts of two-wlngcd flies. 
Ichneumons, and In the night by many moths which feed on the 
Aphis-honey they secrete, and which drops npon the leaves 
beneath. 
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to the character of this leorh. 

Mot only does yonr book fully lustlti' its title for its clBaroeaH and the 
concise preamtatioa of a ^jacnlt enbject. hut it Is emphaticnlly a, guide to 
the study of insects injurtoua to vegetation, owir^ to the conetaot refer- 
ence it ooDtatns to topica pertaining to eoonoiuio entomoloay. 1 will sajr 
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kmd now eJrtant. — ExtroBtfToni letter qf^-qf. L. Agatsis. 

I ha^'o received Part ten of your GnruB lO the Stuht op Iksects, 
trliioh hrlogs the whale work so successfully to Its completion. After all 
the good things that have been said of it at home and abroad, aiiv pnm, 
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The first two parts are, we do not hesitate to affirm, the best things of 
the Mod that our language possesses. We liaro seldom lUlen on tsa 
thoroughly good a scl^Uflo treatise as the one whose ibaCures we have 
briefly sketched, and we con only conclude our notice of It bv advising all 
our natural history readers to make ita acqusintanoe. There la no work ne 
should prefer to it as a book (br the etndent, for It la a treaUse whtuh dis- 
plays an absolnte avoidance of mere oomplliUlOn, and it is pervaded by 
such a tone of eameetnoss, and contains eo many original observations, 
that the reader is Inducted by It out of the usual hook-land of ideallsmi into 
the BnbatBntial vegioa of actuiUty and toot — SBterOi^ CBrfnton, London. 
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